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(54) Foldable cellular telephone incorporating two separate displays and a camera 



(57) A plurality of operation portions are arranged at 
a surface on a sub-display side of a foldable cellular 
phone with a camera so that various kinds of setting, 
selection and control can be performed without opening 
the cellular phone in its folded state^ and the cellular 
phone can achieve improved operability and conven- 



ience. Cellular phone (1 ) includes a first display portion 
at a surface of a first body (2) opposed to a second body 
(3) in the folded state, and includes a second display 
portion (20), an image taking portion (21 ) and a plurality 
of operation portions (23,24a and 24b) arranged at a 
rear surface of the first body (2) remote from the first 
display portion. 



FIG.3 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a cellular 
phone having a function of taking pictures. 

Description of the Background Art 

[0002] In recent years, cellular phones have been 
widely used. Shapes of such cellular phones can be 
roughly divided into three types, i.e., a straight type, a 
flip type and a clamshell type. Among them, the cellular 
phone of the clamshell type can be small in size when 
it is folded so that the needs for it are higher than those 
for the other types. 

[0003] Recently, such a cellular phone has been pro- 
posed that is provided with a liquid crystal sub-display 
on a rear surface remote from a main liquid crystal dis- 
play, and also a cellular phone having a camera function 
has been proposed. 

[0004] Fig. 17 is a perspective view showing an ex- 
ternal appearance of a conventional clamshell-type cel- 
lular phone 100 with a camera (Model Name: SH251i, 
Manufacturer: Sharp Kabushiki Kaisha, released on 
June 1 , 2002). Cellular phone 100 includes a first body 
101 and a second body 1 02. First body 1 01 and second 
body 1 02 are coupled together via a hinge 1 03, and can 
be mutually turnable around hinge 1 03 to provide a fold- 
able structure. As shown in Fig. 17, cellular phone 100 
is provided at first body 101 with a first display portion 
104. First display portion 1 04 is arranged such that first 
display portion 1 04 is located inside cellular phone 1 00 
in the folded state. First display portion 104 (i.e., main 
display) comprises a liquid crystal display or an EL dis- 
play, and displays an Image based on image data, which 
is sent via a first display driver portion arranged within 
the body. Cellular phone 1 00 is provided at its rear sur- 
face of first body 101 with an antenna portion 105 and 
a helical portion 106. Cellular phone 100 is provided at 
a side surface of first body 101 with a second shutter 
bunon 1 07 for a camera function. Cellular phone 1 00 is 
further provided at its upper portion with a first loud 
speaker 108, which is used for telephone conversation. 
[0005] An open/close detector 1 09 is a delecting por- 
tion for detecting whether cellular phone 1 00 is in a fold- 
ed state or not. A small projection 109a is formed at a 
lower portion of first body 101 near hinge 103, and a 
small aperture 1 09b is formed at an upper portion of sec- 
ond body 102 near hinge 103. A detection switch (not 
shown) is arranged within aperture 109b. Open/close 
detector 109 includes projection 109a, aperture 109b 
and the detection switch. When cellular phone 100 is 
folded, projection 1 09a on first body 1 01 enters aperture 
109b at second body 102, and thereby activates the de- 
tection switch (not shown) so that a control portion ar- 



ranged within the body determines that cellular phone 
100 is folded. 

[0006] Description will now be given on second body 
102 of conventional cellular phone 1 00. An input button 
5 portion 1 1 0 includes keys for entering numbers and let- 
ters. A function button group 111 is a group of buttons 
for achieving various kinds of setting and function se- 
lection in the cellular phone. A power button 1 1 2 for pow- 
er-on/off, a first shutter button 113 for acamera function, 
10 which will be described later, a mail/guidance button 1 1 4 
for a mail function and guidance display, a start and 
speaker-receive button 1 1 5 for starting a call and speak- 
er-receiving, and a multi-guide button 116 formed of a 
four-way button and a decision button, which are used 
15 for performing up/down and right/left selection as well 
as decision on a function selecting screen. Second body 
102 is provided at Its lower portion with a conversation 
microphone 117. 

[0007] In the conventional cellular phone, hinge 1 03, 
20 function button group 111, input button group 110 and 
conversation microphone 117 are successively ar- 
ranged on second body 102. 

[0008] Fig. 18 is a perspective view showing an outer 
appearance of a rear side of cellular phone 100 shown 
25 in Fig. 1 7. Fig. 1 9 is a perspective view showing an outer 
appearance of cellular phone 1 00 in a folded state. Fig. 
20 is a side view showing an outer appearance of cel- 
lular phone 1 00 In the folded state. First body 1 01 Is pro- 
vided at its rear surface with a second display portion 
30 120, a camera portion 121 , a light portion 122 and an- 

tenna portion 105 already described. 

[0009] Second display portion 120 is arranged to oc- 
cupy an outside position when cellular phone 100 is in 
the folded state. Second display portion 120 (sub-dis- 
35 play) comprises a liquid crystal display or an EL display. 
Second display portion 120 displays images based on 
Image data sent via a second display driver portion ar- 
ranged in the body. 

[0010] Camera portion 121 includes imaging lenses, 
40 an imaging element such as a CCD (Charge Coupled 
Device) image sensor or a CMOS (Complementary Met- 
al Oxide Semiconductor) image sensor, and RGB (i.e., 
tricolor) color filters. In camera portion 1 21 , the color fil- 
ters produce tricolor light of RGB from the light, which 
45 are reflected by a subject and are transmitted through 
the imaging lenses. As shown in Fig. 1 8, camera portion 
121 is arranged to occupy an outside position when cel- 
lular phone 100 is in the folded state. 

[0011] Light portion 122 is used as an auxiliary light 
so source when taking images by camera portion 121 . in 
general, many kinds of conventional auxiliary light 
sources employ xenon tubes. In recent times, however, 
some kinds of auxiliary light sources employ red, green 
and blue LEDs, which are simultaneously turned on to 
55 emit while light. 

[001 2] Second body 1 02 is provided at its rear surface 
with a battery portion 123 for holding a battery and a 
second speaker 124 for playing a ringing tone. 
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[001 3] Referring to Figs. 2 1 A and 2 1 B, description will 
now be given on a manner of taking pictures by conven- 
tional cellular phone 100. Fig. 21 A shows a general 
manner of taking a picture of a subject. A photographer 
opens cellular phone 1 00, directs camera portion 1 21 to 5 
the subject, and uses first display portion 1 04 as afinder. 

Fig. 21 B shows a general manner, in which the photog- 
rapher takes a picture of the photographer himself. In 
this case, the photographer uses second display portion 
1 20 as a finder so that the photographer can take a pic- io 
ture while viewing a picture to be taken. In general, many 
cellular phones are configured to display a mirror image 
on second display portion 120 by laterally inverting an 
original image for preventing unnatural feeling. As 
shown in Fig. 21 A, the photographer can use either first *5 
shutter button 1 1 3 or second sh utter button 1 07, which 
is arranged on a side surface of first body 1 01 . As shown 
in Fig. 21 B, the photographer takes a picture by operat- 
ing second shutter button 107 on cellular phone 100 In 
the folded state. However, a picture can be taken even 
by cellular phone 1 00 in an open state. In the open state, 
the photographer can operate second shutter button 
107 arranged on the side surface of first body 101. 

[0014] Even in the clambshell-type cellular phone with 
the camera, which has the two display portions as de- 25 
scribed above, it is still necessary or desirable to im- 
prove the cellular phone for effective use of the sub-dis- 
play by the user. 

[0015] When the clambshell-type cellular phone is in 
the folded state, an input portion is not available to the 
user except for shutter button 1 07 arranged on the side 
surface of first body 1 01 . In a camera mode, sub-display 
1 20 is used merely as a finder. In a standby mode, sub- 
display 120 displays a standby screen, a clock, mail ar- 
rival and others. However these are merely items or 
matters, which were preset for automatic display on sub- 
display 120 by the user operating the cellular phone in 
the open state. 

[0016] Accordingly, when the photographer intends, 
e.g., to control an amount of light from light portion 1 22, 
which is arranged beside camera portion 121 , in a cam- 
era mode, it is necessary to open the cellular phone and 
to operate keys on second body 102 while viewing a 
controlled amount of light, which is displayed on main 
display 104. Likewise, for seUingthe standby screen or 
the clock display, the photographer Is required to open 
the cellular phone and to perform such setting while 
viewing main display 104. Further, when sub-display 
120 displays arrival of a mail, the photographer Is re- 
quired to open the cellular phone and to view main dis- 
play 1 04 for reading contents of the mail. As described 
above, the display is located on the outer surface of the 
cellular phone in the folded slate, but the operation of 
such display can be performed only after opening the 
cellular phone, which is a troublesome operation for the 
user. 

[001 7] The direction of the body of the cellular phone 
in the folded state is inverted from that in the open state. 



When the user changes the state of cellular phone, e. 
g. , from the folded state to the open state, the user must 
change the direction or position of the cellular phone on 
the user’s hand. 

SUMMARY OF THE INVENTION 

[0018] Accordingly, an object of the invention is to pro- 
vide a cellular phone, which allows effective and easy 
use of a sub-display by a user. 

[0019] In summary, the invention provides a cellular 
phone including a first body, a second body and a cou- 
pling portion coupling the first body and second body 
together and allowing folding of the first body and sec- 
ond body with respect to each other. 

[0020] The cellular phone also includes a first display 
portion arranged on a surface of the first body opposed 
to the second body in the folded state. 

[0021 ] The cellular phone is further provided at a rear 
surface of the first body remote from the first display por- 
tion with a second display portion, an image taking por- 
tion and a plurality of operation portions for use in the 
folded state of the cellular phone. 

[0022] According to the invention, the second display 
portion and the plurality of operation portions, which are 
used when the cellular phone is in the folded state, are 
arranged on the outside of the cellular phone in the fold- 
ed state. Thereby, even when the cellular phone is in 
the folded state, a user can perform various kinds of se- 
lection such as selection of image taking functions and 
selection of display on the second display portion as well 
as various kinds of changes or the like of control mag- 
nitudes. 

[0023] As described above, the user can operate the 
plurality of operation portions available on the folded cel- 
lular phone without opening the cellular phone, and 
thereby can perform selection of various functions such 
as activation of a camera, tu rn-on of a light and selection 
of pictograph display as well as change of control mag- 
nitudes such as intensity and amount of light. Accord- 
ingly, the user using the cellular phone in the closed 
state can perform the selection or change of control 
magnitudes without opening the cellular phone, which 
improves operability and convenience. 

[0024] Preferably the second display portion displays 
an image taken by the image-taking portion. 

[0025] According to the invention, since the second 
display portion can display the image taken by the image 
taking portion, control of shooting conditions and 
processing of taken images can be performed by oper- 
ating the above operating portions. Since the user can 
perform the control of shooting conditions and the 
processing of taken images without opening the cellular 
phone in the folded state, the operability and conven- 
ience are improved. 

[0026] Preferably, one of the operation portions is a 
shutter button. 

[0027] According to the invention, since one of the op- 
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erRtion portions is a shutter button, the user can operate 
the shutter button to perform a shooting operation. Ac- 
cordingly: the user can take a picture by the folded cel- 
lular phone without opening it. which improves the op- 
erability and convenience. 5 

[0028] Preferably, the operation portion Is a control 
button for controlling shooting conditions. 

[0029] According to the invention, since the operation 
portion is the control button for controlling the shooting 
conditions., the user can operate the operation portion io 
to control the shooting conditions. Therefore, the user 
can control the shooting ccndilions without opening the 
folded cellular phone. Tnis improves the operability and 
convenience. 

[0030] Preferably, the operation portion is an opera- ^5 
tion button for operating display by the second display 
portion. 

[0031] According to the invention, since the operation 
portion is the operation bullon for operating the display 
by the second display portion, the user can operate the 
operation portion to operate the display by the second 
display portion. Therefore, the user can operate the dis- 
play by the second display portion without opening the 
folded cellular phone. This improves the operability and 
convenience. 

[0032] Preferably, the operation portion functions as 
a control button and an operation button. 

[0033] According to the invention, since the operation 
portion works as the control button and the operation 
button, the user can operate the operation portion to 
control the shooting conditions and to operate the dis- 
play by the second display portion. Accordingly, it is not 
necessary to arrange a control button for controlling the 
shooting conditions and an operation button for operat- 
ing display by the second display portion at different po- 
sitions on the rear surface of the cellular phone, respec- 
tively, and it is merely required to arrange a button func- 
tioning as both the buttons. 

[0034] As described above, the button functioning as 
both the control button and the operation button can re- 
duce the sizes and the number of parts of the cellular 
phone, and thereby can reduce a cost. In many cases, 
the control button and the operation button are generally 
used as a button (i.e., forward button) and a but- 
ton (backward button), which can be operated in a sim- 
ilar manner, so that the dual- or multi-purpose button 
facilitates the operation by the user, and improves the 
operability and convenience. 

[0035] Preferably, the cellular phone further includes 
an illumination portion located on the same surface as 
the image taking portion. When the operation portion is 
pressed for a short time, the illumination portion emits 
light only during the pressing. When the operation por- 
tion is continuously pressed for a time longer than a pre- 
determined time, the illumination portion changes its 
mode into a continuous-on mode. 

[0036] According to the invention , when the operation 
portion is pressed for a short time, the illumination por- 



tion emits light only during the pressing. When it is con- 
tinuously pressed fora longtime, the illumination portion 
changes its slate to a conlinuous-on state. Accordingly, 
the user can select the on states of the illumination por- 
tion by pressing the operation portion for a short time or 
a long time. This improves the operability and conven- 
ience. Different kinds of control can be selected in ac- 
cordance with the short press and long press, and thus 
it is not necessary to Increase the number of operation 
buttons so that It is possible to suppress the increase in 
cost due to increase in size and number of parts of the 
cellular phone. 

[0037] Preferably, the cellular phone further Includes 
an illumination portion emitting light in a variable light 
color and arranged on the same surface as the image 
taking portion. When the operation portion is pressed 
for a short time, the light color changes. When the op- 
eration portion is continuously pressed for a time longer 
than a predetermined time, the illumination portion 
changes its mode into a continuous-on mode. 

[0038] According to the invention, when the user 
presses the operation portion for a short time, the light 
color changes. When the user presses it for a long time , 
the mode changes its mode into the continuous-on 
mode. Therefore, selection of the light color of the illu- 
mination portion and the on/off of the illumination portion 
can be selectively achieved in accordance with the short 
press and long press of the operation portion. This -im- 
proves the operability and convenience. Further, by se- 
lecting the control in accordance with the short press 
and long press , multiple kinds of control can be achieved 
without increasing the number of operation buttons so 
that it is possible to suppress the increase in cost due 
to increase in size and number of parts of the cellular 
phone. 

[0039] Preferably, the cellular phone includes an illu- 
mination portion and an illumination light amount control 
portion. The operation portion is a light amount control 
button for controlling an amount of light of the illumina- 
tion portion. 

[0040] According to the invention, the operation por- 
tion is the light amount control button for controlling the 
amount of light of the illumination portion. Therefore, the 
user can control the amount of light by operating the light 
amount control button. Accordingly, the user can control 
the amount of light of the illumination portion on the fold- 
ed cellular phone without opening it, which improves the 
operability and convenience. 

[0041] Preferably, the cellular phone further includes 
an illumination portion formed of a plurality of LEDs of 
different colors, and a light color changing portion 
changing the LEDs emitting light in the illumination por- 
tion. The operation portions are light color changing but- 
tons for changing the light color of the illumination por- 
tion. 

[0042] According to the invention, since the operation 
portion is the light color changing button for changing 
the light color of the illumination portion, the user can 
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change the light color by operating the light color chang- 
ing button. Accordingly, the user can change the light 
color of the illumination portion on the folded cellular 
phone without opening it. This improves the operability 
and convenience 

[0043] Preferably, the cellular phone further includes 
an incoming call record storing portion storing an incom- 
ing call record. The operation portion changes the in- 
coming call record displayed on the second display por- 
tion to another incoming call record. 

[0044] According to the Invention, the user can 
change the incoming call record displayed on the sec- 
ond display ponion to another incoming call record. 
Therefore the user can change the incoming call record 
displayed on the second display portion \A/ithout opening 
the folded cellular phone. This improves the operability 
and convenience 

[0045] Preferably, the cellular phone further includes 
a control portion for displaying contents of a received 
mail on the second display portion. The operation por- 
tion selects and displays contents of another received 
mail. 

[0046] According to the invention, the operation por- 
tion can be operated to select and display contents of 
another received mail. Therefore, the user can change 
the received mail, or \whicn contents are displayed on 
the second display portion without opening the cellular 
phone in the folded state. This improves the operability 
and convenience 

[0047] Preferably, the cellular phone further includes 
an antenna receiving television broadcast waves, a tel- 
evision tuner and a television signal processing portion. 
The second display portion displays video signals sub- 
jected to signal processing by the television signal 
processing portion. The operation portion is a channel 
selector button for changing a receive frequency of the 
television broadcast wave. 

[0048] According to the invention, the second display 
portion displays the video signal subjected to the signal 
processing by the television signal processing portion. 
The operation portion is the channel selector button for 
changing the receive frequency of the television broad- 
cast wave. Therefore, a user can select the receive 
channel by operating the operation portion. 

[0049] Thereby, even when the user watches televi- 
sion on the second display portion, the user is not re- 
quired to open the cellular phone and to operate numeric 
buttons orthe like for changing the channel, and the user 
can change the channel while keeping the folded state. 
This improves the operability and convenience. 

[0050] Preferably, the cellular phone further includes 
an audio data storing portion for storing audio data, and 
an audio reproduction portion for reproducing the audio 
data. The operation portion can be operated to repro- 
duce the audio data in the audio data storing portion. 
[0051] According to the invention, the operation por- 
tion can be operated to reproduce the audio data in the 
audio data storing ponion. Accordingly, the user can op- 



erate the cellular phone in the folded state to reproduce 
the audio data without opening it. 

[0052] Thereby, when the user listens to the audio da- 
ta by the cellular phone, the user can change songs or 
5 tunes to be reproduced without opening the cellular 
phone for operating the numeric buttons or the like. This 
improves the operability and convenience. 

[0053] Preferably the cellular phone further includes 
a speaker. The operation portion is a volume button for 
10 controlling a volume of the speaker. 

[0054] According to the invention, since the operation 
portion Is the volume button for controlling the volume 
of the speaker, the user can control the volume of the 
speaker by the operation portion. Accordingly, the user 
15 can operate the cellular phone in the folded state to con- 
trol the volume without opening it. 

[0055] Thereby, when the user listens to the audio da- 
ta by the cellular phone, the usercan change the volume 
while keeping the cellular phone in the folded state, and 
20 is not required to open the cellular phone for operating 
the numeric buttons or the like. This improves the oper- 
ability and convenience. 

[0056] Preferably the plurality of operation portions 
include a control item selecting portion and a control 
25 magnitude selecting portion. 

[0057] According to the invention, the second display 
portion as well as the control item selecting portion and 
the control magnitude selecting portion are arranged on 
the outside of the cellular phone in the folded state. 

30 [0058] Thereby even when the cellular phone is in the 

folded state, the user can perform selection of various 
kinds of items such as selection of shooting functions 
and selection of display by the second display portion, 
changing of various kinds of control magnitudes and the 
35 others. 

[0059] As described above, the user can operate the 
control item selecting portion without opening the cellu- 
lar phone, and thereby the user can select the control 
items, e.g., for control of light amount and brightness, 
40 and can change the control magnitudes. Accordingly 
the user is not required to open the cellular phone for 
controlling the functions, of which control magnitudes 
can be changed in the closed state. This improves the 
operability and convenience. 

45 [0060] Preferably the second display portion displays 

contents of a received mail. The plurality of operation 
portions Include a scroll button for longitudinally or lat- 
erally scrolling the contents of the mail displayed on the 
second display portion, and a selector button for select- 
50 ing and displaying contents of another received mail. 
[0061] According to the invention, the cellular phone 
is provided at the rear surface of the first body remote 
from the first display portion with the second display por- 
tion capable of display of contents of the received mail, 
55 the image taking portion, the scroll button allowing lon- 
gitudinal and lateral scrolling of the contents of the mail 
displayed on the second display portion, and the selec- 
tor button for selecting and displaying contents of an- 
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other received mail. Thereby, even when the cellular 
phone is in the folded state, the user can display the mail 
on the second display portion, and can perform scrolling 
of the mail and switching to another mail. 

[0062] Thereby, the user can read a body of the mail 
by checking and displaying the mail while keeping the 
cellular phone in the folded state, and the user is not 
required to open the cellular phone for reading the mail 
on the first display portion and for selecting the mail to 
be read with numerical buttons orthe like. This improves 
the operability and convenience. 

[0063] Preferably, the cellular phone further includes 
an antenna, a television tuner and a television signal 
processing portion. The second display portion displays 
television pictures. The plurality of operation portions in* 
elude a channel button for selecting television signal 
waves displayed by the second display portion, and a 
volume button for controlling a sound volume. 

[0064] According to the invention, the cellular phone 
includes the antenna, the television tuner and the tele- 
vision signal processing portion, and is provided at the 
rear surface of the first body remote from first display 
portion with the second display portion capable of dis- 
play of television pictures, the image taking portion, the 
channel button for selecting the television signal waves 
displayed on the second display portion, and the volume 
button for controlling the sound volume. Therefore, even 
when the cellular phone is in the folded state, the second 
display portion can display television pictures, and the 
user can select or change the channel and volume with 
the channel button and the volume button, respectively. 
This improves the operability and convenience. 

[0065] Preferably, the cellular phone further includes 
an audio data storing portion for storing audio data, and 
a reproducing portion for reproducing the audio data. 
[0066] The plurality of operation portions include a re- 
production operation portion for operating reproduction 
of the audio data, and a volume button for controlling a 
sound volume. 

[0067] According to the invention, the cellular phone 
includes the audio data storing portion for storing audio 
data, and the reproducing portion for reproducing the 
audio data, and is provided at the rear surface of the first 
body remote from the first display portion with the sec- 
ond display portion, the image taking portion, the repro- 
duction operation portion for operating the reproduction 
of the audio data and the volume button for controlling 
the sound volume. Therefore, even when the cellular 
phone is in the folded state, the user can reproduce and/ 
or record the audio data by operating the reproduction 
operating portion and the volume control portion. This 
improves the operability and convenience. 

[0068] Preferably, the second display portion visually 
displays a control magnitude changeable by a user. 
[0069] According to the invention, the second display 
portion visually displays the control magnitudes 
changed by the user. Accordingly, the user is not re- 
quired to open the cellular phone, and can perform var- 



ious kinds of control while visually checking the control 
magnitude displayed on the second display portion of 
the folded cellular phone. 

[0070] Preferably, the plurality of operation portions 
5 attain a control mode to control shooting conditions in a 
camera shooting mode. 

[0071] According to the invention, the camera shoot- 
ing mode includes the control mode for controlling the 
shooting conditions with the plurality of operation por- 
10 tions. Therefore, the user can control brightness, light 
amount and/or light color in the camera shooting mode 
while viewing the second display portion of the cellular 
phone in the folded state, and thereby can take pictures 
under the good conditions thus controlled. Since the cel- 
15 lular phone can be operated while keeping the folded 
state, this improves the operability and convenience. 
[0072] Preferably, the plurality of operation portions 
attain a processing mode to process taken images be- 
fore saving the images in a camera shooting mode. 

20 [0073] According to the invention, the camera shoot- 

ing mode of the cellular phone includes the processing 
mode for processing taken images with the plurality of 
operation portions before saving the images. According- 
ly. in the camera shooting mode of the cellular phone, 
25 which is in the folded state, the user can process the 
taken images by operating the plurality of operation por- 
tions before saving the images, while viewing the sec- 
ond display portion. 

[0074] Preferably, the plurality of operation portions 
30 include a first decision button, a second decision button 
and a third decision button. 

[0075] According to the invention, the plurality of op- 
eration portions include the first decision button, the sec- 
ond decision button and the third decision button. By us- 
35 ing the three buttons, therefore: the user can perform, 
e g., selection of the shooting functions and selection of 
the display on the second display portion, and thus can 
perform various kinds of selection, changing of various 
control magnitudes and others. 

40 [0076] Preferably, the plurality of operation portions 

include a decision button, a right button and a left button. 
[0077] According to the'invention, the plurality of op- 
eration portions include the decision button, the left but- 
ton and the right button. By using these buUons, there- 
45 fore, the user can perform, e.g., selection of the shooting 
functions and selection of the display on the second dis- 
play portion, and thus can perform various kincs of se- 
lection, changing of various control magnitudes and oth- 
ers. 

50 [0078] Preferably, the plurality of operation portions 

include a first decision button, a second decision button, 
a third decision button, a fourth decision button and a 
fifth decision button. 

[0079] According to the invention, the plurality of op- 
55 eration portions include the first decision button , the sec- 
ond decision button, the third decision button, the fourth 
decision button and the fifth decision button. By using 
the five buttons, therefore, the user can perform, e.g., 
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selection of the shooting functions and selection of the 
display on the second display portion, and thus can per- 
form various kinds of selection, changing of various con- 
trol magnitudes and others. 

[0080] Preferably, the plurality of operation portions 
include a decision button, an up button, a down button, 
a right button and a left button. 

[0081] According to the invention, the plurality of op- 
eration portions include the decision button, the up but- 
ton, the down button, the right button and the left button. 
By using these buttons, therefore, the user can perform, 
e g., selection of the shooting functions and selection of 
the display on the second display portion, and thus can 
perform various kinds of selection, changing of various 
control magnitudes and others. 

[0082] Preferably, the image taking portion, the sec- 
ond display portion and the plurality of operation por- 
tions are arranged at the rear surface of the first body 
remote from the first display portion, and are located in 
the order of the image taking portion, the second display 
portion and the plurality of operation portions starting 
from a position near the coupling portion. 

[0083] According to the invention, the second display 
portion is arranged between the image taking portion 
and the operation portions (e.g., buttons) so that a cer- 
tain distance Is kept between the image taking portion 
and the operation portions. Thereby, such a situation 
can be prevented that the user accidentally covers the 
image taking portion with a user's hand, which is moved 
forpressing a button, in a shooting operation. Therefore, 
the user can operate the respective buttons without giv- 
ing attention to the position of the image taking portion 
when performing various kinds of setting for shooting 
such as zoom setting. This improves the operability and 
convenience, and can prevent such a situation that the 
user touches the image taking portion with a finger to 
scratch parts such as a lens or to cause adhesion of 
dust. Consequently, the durability of the cellular phone 
can be improved, and the performance thereof can be 
maintained. 

[0084] Preferably, the cellular phone further includes 
a plurality of numeric buttons and a plurality of operation 
buttons arranged on a surface of the second body op- 
posed to the first body in the folded state. 

[0085] According to the invention, the cellular phone 
in the folded state includes the plurality of numeric but- 
tons and the plurality of operation buttons located on the 
surface of the second body opposed to the first body in 
the folded state, and includes the second display por- 
tion, the image taking portion and the plurality of oper- 
ation portions located on the rear surface of the first 
body remote from the first display portion. Therefore, 
when the user keeps the cellular phone in the folded 
state, the plurality of numeric buttons and operation but- 
tons are directed in the same direction as the plurality 
of operation portions. 

[0086] Thereby, the body surface provided with the 
buttons is directed toward the user even when the user 



merely opens the cellular phone after the user operated 
the cellular phone in the folded state. Therefore, the user 
can smoothly operate the cellular phone without chang- 
ing its position or direction on the user’s hand. 

5 [0087] According to the invention, the second display 

portion and the plurality of operation portions, which are 
used when the cellular phone Is in the folded state, are 
arranged on the outside of the cellular phone in the fold- 
ed state. Thereby, even when the cellular phone is kept 
^0 in the folded state, the user can perform selection of var- 
ious functions of such as selection of image taking func- 
tions and selection of display on the second display por- 
tion. 

[0088] Without opening the cellular phone, as de- 
scribed above, the user can operate the operation por- 
tions to select a plurality of functions such as activation 
of the camera, turn-on of the light and selection of pic- 
tograph display. Accordingly, the functions, which can 
be selected In the closed state of the cellular phone, can 
20 be achieved without opening the cellular phone so that 
the operability and convenience are improved. 

[0089] According to the invention, since the second 
display portion can display an image taken by the image 
taking portion, the user can operate the operation por- 
25 tions to control the shooting conditions and to process 
the taken images. Therefore, the user can control the 
shooting conditions and can process the taken images 
without opening the cellular phone in the folded state. 
This improves the operability and convenience. 

30 [0090] According to the invention, since one of the op- 

eration portions is the shutter button, the user can per- 
form the shooting operation by operating the shutter but- 
ton thus formed. Therefore, the user can take a picture 
by the cellular phone in the folded state without opening 
35 it. Since the second display portion and the shutter but- 
ton are located on the same surface, the user can easily 
operate the shutter button to take a picture. This im- 
proves the operability and convenience. 

[0091] According to the invention, the operation por- 
40 tion is the control button for controlling the shooting con- 
ditions. Therefore, the user can control the shooting 
conditions by manipulating the operation portion. Ac- 
cordingly, the user can control the shooting conditions 
without opening the cellular phone in the folded state. 
45 This improves the operability and convenience. 

[0092] According to the invention, the operation por- 
tion is the operation button for operating the display by 
the second display portion. Therefore, the user can op- 
erate the operation portion to operate the display by the 
50 second display portion. Accordingly, the user can oper- 
ate the display by the second display portion without 
opening the cellular phone In the folded state. This im- 
proves the operability and convenience. 

[0093] According to the invention, since the operation 
55 portion functions as the control button and the operation 
button, the user can manipulate the operation portion to 
control the shooting conditions and to operate the dis- 
play by the second display portion. Accordingly, it is not 
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necess=iry to arrange a control button for controlling the 
shooting conditions and an operation button tor operat- 
ing display by the second display portion at different po- 
sitions on the rear surface of the cellular phone, respec- 
tively, and it is merely required to arrange a button serv- 5 
ing as both the buttons. 

[0094] As described above, the button serving as both 
the control button and the operation button can reduce 
the sizes and the number of parts of the cellular phone, 
and thereby can reduce a cost, in many cases, the con- 
trol button and the operation button are generally used 
as a “ 4 " button (i.c.. forward button) and a button 
(backward buHon). which can be operated in a similar 
manner Therefore, the dual- or multi-purpose button 
described above laciiiiates the operation by the user, as 
compared with trie case employing independent but- 
tons. Accordingly the operability and convenience are 
improved. 

[0095] Acco’dmg to the invention, when the user 
presses the opeiation portion for a short time, the illu- 
mination portion emits light only during the pressing. 
When the user continuously presses the operation por- 
tion for a long time, the illumination portion changes its 
state to a continuous-on state. Accordingly, the usercan 
select the state of the illumination portion by pressing 
the operation portion for either a short time or a long 
time. This improves the operability and convenience. 
Since different kinds of control can be selected in ac- 
cordance with the short press and long press, and thus 
it is not necessary to increase the number of buttons. 
Therefore, it is possible to suppress the increase in cost 
due to increase in size and number of parts of the cel- 
lular phone. 

[0096] According to the invention, when the user 
presses the operation portion for a short time, the illu- 
mination portion changes its light color. When the user 
presses it for a long time, the illumination portion chang- 
es its mode into the continuous-on mode. Therefore, the 
user can selectively. achieve the selection of the light 
color of the illumination portion and turn-on/off of the il- 
lumination portion in accordance with either the short 
press or long press of the operation portion. This im- 
proves the operability and convenience. Further by se- 
lecting the control in accordance with either the short 
press or long press, multiple kinds of control can be 
achieved without increasing the number of operation 
buttons so that it is possible to suppress the increase in 
cost due to increase in size and number of parts of the 
cellular phone. 

[0097] According to the invention, the operation por- 
tion is the light amount control button for controlling the 
amount of light of the illumination portion. Therefore, the 
user can control the amount of light by operating the light 
amount control button. Accordingly, the usercan control 
the amount of light of the illumination portion on the fold- 
ed cellular phone without opening it. This improves the 
operability and convenience. 

[0098] According to the invention, since the operation 



portion is the light color changing button for changing 
the light color of the illumination portion, the user can 
change the light color by operating the light color chang- 
ing button. Accordingly, the user can change the light 
color of the illumination portion on the folded cellular 
phone without opening it. This improves the operability 
and convenience. 

[0099] According to the invention, the user can 
change the incoming call record displayed on the sec- 
ond display portion to another incoming call record. 
Therefore, the user can change the incoming call record 
displayed on the second display portion without opening 
the folded cellular phone. This improves the operability 
and convenience. 

[0100] According to the invention, the operation por- 
tion can be operated to select and display contents of 
another received mail. Therefore, the user can change 
the received mail, of which contents are displayed on 
the second display portion, without opening the cellular 
phone in the folded state. This improves the operability 
and convenience. 

[0101] According to the invention, the second display 
portion displays the video signal subjected to the signal 
processing by the television signal processing portion. 
The operation portion is the channel selector button for 
changing the receive frequency of the television broad- 
cast wave. Therefore, the user can select the receive 
channel by manipulating the operation portion. 

[0102] Thereby, even when the user watches televi- 
sion on the second display portion, the user is not re- 
quired to open the cellular phone and to operate numeric 
buttons orthe like forchanging the channel, and the user 
can change the channel while keeping the folded state. 
Consequently, the operability and convenience are im- 
proved. 

[0103] According to the invention, the operation por- 
tion can be operated to reproduce the audio data in the 
audio data storing portion. Accordingly, the usercan op- 
erate the cellular phone in the folded state to reproduce 
the audio data without opening it. 

[0104] Thereby, when the user listens to the audio da- 
ta by the cellular phone, the user can change songs or 
tunes to be reproduced without opening the cellular 
phone for operating the numeric buttons or the like. This 
improves the operability and convenience. 

[01 05] According to the invention, since the operation 
portion is the volume button for controlling Ihe volume 
of the speaker, the user can control the volume of the 
speaker by the operation portion. Accordingly, the user 
can operate the cellular phone in the folded state to con- 
trol the volume without opening it. 

[0106] Thereby, when the user listens to the audio da- 
ta by the cellular phone, the usercan change the volume 
while keeping the cellular phone in the folded state, and 
is not required to open the cellular phone for operating 
the numeric buttons orthe like. This improves the oper- 
ability and convenience. 

[0107] According to the invention, the cellular phone 
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includes the second display portion, the control item se- 
lecting portion and the control magnitude selecting por- 
tion arranged on the outside of the cellular phone in the 
folded state. Thereby, even when the cellular phone is 
in the folded state, the usercan perform selection of var- 5 
ious kinds of items such as selection of shooting func- 
tions and display by the second display portion, chang- 
ing of various kinds of control magnitudes and the oth- 
ers. 

[0108] Without opening the cellular phone, as de- io 
scribed above, the usercan operate the control item se- 
lecting portion to select the control items, e.g. , forcontrol 
of light amount and brightness, and can operate the con- 
trol magnitude selecting portion to change the control 
magnitudes. Since the selection of the control items is 
independent ot the selection of the control magnitudes, 
the user can easily operate them. The selection of the 
control items and the change of the control magnitudes 
can be performed while keeping the cellular phone in 
the closed state, and it is not necessary to open the cel- 
lular phone for such operations. This improves the op- 
erability and convenience. 

[0109] According to the invention, since the second 
display portion displays the image taken by the image 
taking portion, the user can perform various kinds of 
control while viewing the image, which is taken by the 
cellular phone and is displayed on the second display 
portion. Thereby, even when the cellular phone is in the 
folded state, the user can perform the selection of vari- 
ous control items, change of control magnitudes, 
processing and others for the images taken by the im- 
age taking portion. This improves the operability and 
convenience. 

[0110] According to the invention, the cellular phone 
is provided at the rear surface of the first body remote 
from the first display portion with the second display por- 
tion capable of display of contents of the received mail, 
the image taking portion, the scroll button allowing lon- 
gitudinal and lateral scrolling of the contents of the mail 
displayed on the second display portion, and the selec- 
tor button for selecting and displaying contents of an- 
other received mail. Thereby, even when the cellular 
phone is in the folded state, the usercan display the mail 
on the second display portion, and can perform scrolling 
of the mail and switching to another mail. 

[0111] Thereby, the user can read a body of the mail 
by checking and displaying the mail on the second dis- 
play portion while keeping the cellular phone in the fold- 
ed state, and the user is not required to open the cellular 
phone for reading the mail on the first display portion 
and for selecting the mail to be read with numerical but- 
tons or the like. This improves the operability and con- 
venience. 

[0112] According to the invention, the cellular phone 
includes the antenna, the television tuner and the tele- 
vision signal processing portion, and is provided at the 
rear surface of the first body remote from first display 
portion with the second display portion capable of dis- 



play of television pictures, the image taking portion, the 
channel button for selecting the television signal waves 
displayed on the second display portion , and the volume 
button for controlling the sound volume. Therefore, even 
when the cellular phone is in the folded state, the second 
display portion can display television pictures, and the 
user can select or change the channel and volume with 
the channel button and the volume button, respectively. 
This improves the operability and convenience. 

[0113] According to the invention, the cellular phone 
includes the audio data storing portion for storing the 
audio data, and the reproducing portion for reproducing 
the audio data, and is provided at the rear surface of the 
first body remote from the first display portion with the 
second display portion, the image taking portion, the re- 
production operation portion for operating the reproduc- 
tion of the audio data and the volume button for control- 
ling the sound volume. Therefore, even when the cellu- 
lar phone is in the folded slate, the user can reproduce 
and/or record the audio data by operating the reproduc- 
tion operating portion and the volume control portion. 
This improves the operability and convenience. 

[01 1 4] According to the invention, the second display 
portion visually displays the control magnitudes 
changed by the user. Accordingly, the user is not re- 
quired to open the cellular phone, and can perform var- 
ious kinds of control while visually checking the control 
magnitude displayed on the second display portion of 
the folded cellular phone. As described above, the sec- 
ond display portion visually displaying the control mag- 
nitudes and the operation portion are arranged on the 
same surface so that the usercan manipulate the oper- 
ation portion while viewing the control magnitude on the 
cellular phone kept in the folded state. 

[0115] According to the invention, the camera shoot- 
ing mode of the cellular phone Includes the control mode 
for controlling the shooting conditions with the plurality 
of operation portions. Therefore, the user can control 
brightness, light amount and/or light color in the camera 
shooting mode while viewing the second display portion 
of the cellular phone in the folded state, and thereby can 
take pictures under the good conditions thus controlled. 
Since the user can operate the cellular phone while 
keeping it in the folded state, this improves the opera- 
bility and convenience. 

[0116] According to the invention, the camera shoot- 
ing mode of the cellular phone includes the processing 
mode for processing taken images with the plurality of 
operation portions before saving the images. According- 
ly, in the camera shooting mode of the cellular phone, 
which is in the folded state, the user can process the 
taken images by operating the plurality of operation por- 
tions before saving the images, while viewing the sec- 
ond display portion. 

[0117] As described above, the user can process the 
image while viewing the second display portion, before 
the image taken by the user is saved. Thereby, the cel- 
lular phone can save the image, which is subjected to 
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the image control and processing by the user. Accord- 
ingly, when the user intends to control and/or process 
the taken image immediately after the shooting, such an 
operation is not required that the image already saved 
is read for the image control and/or processing so that 
the operability and convenience are improved. 

[0118] According to the invention, the plurality of op- 
eration portions Include the first button, the second but- 
ton and the third decision button. Thereby, the user can 
perfonm, e.g. , selection of the shooting functions and se- 
lection of the display on the second display portion on 
the cellular phone in the folded state, and thus can per- 
form selection of various functions. 

[0119] Without opening the cellular phone, as de- 
scribed above, the user can operate the first to third de- 
cision buttons to select a plurality of functions such as 
activation of the camera, turn-on of the light and selec- 
tion of pictograph display. Accordingly, the functions, 
which can be selected in the closed state of the cellular 
phone, can be achieved without opening the cellular 
phone so that the operability and convenience are im- 
proved. 

[0120] According to the invention, the plurality of op- 
eration portions include the decision button, the right 
button and the left button. 

Therefore, the user can change the control magnitude 
by using the right and left buttons when controlling the 
shooting conditions or selecting the display setting of 
the second display portion even when the cellular phone 
is In the folded state. 

[0121] Without opening the cellular phone, the user 
can perform selection of setting and change of the con- 
trol magnitude by pressing the decision button as well 
as the right and left buttons. Accordingly, the functions, 
in which control magnitudes can be changed in the 
closed state of the cellular phone, can be achieved v/lth- 
out opening the cellular phone so that the operability and 
convenience are improved. 

[0122] According to the invention, the plurality of op- 
eration portions include thefirst decision button, the sec- 
ond decision button, the third decision button, the fourth 
decision button and the fifth decision button. Thereby, 
the user can perform, e.g., selection of the shooting 
functions and selection of the display on the second dis- 
play portion, and thus can perform selection of various 
functions even when the cellular phone is in the folded 
stale. 

[01 23] As described above, by pressing the first deci- 
sion button, the second decision button; the third deci- 
sion button, the fourth decision button and the fifth de- 
cision button , the user can select various functions with- 
out opening the cellular phono, and more specifically 
can perform selection of a menu mode, setting of the 
key-locked stale, turn-on/off of the light, activation of the 
camera, turn-on of the light, selection of the pictograph 
display and others. Therefore, the functions, which can 
be selected In the closed state of the cellular phone, can 
be achieved without opening the cellular phone so that 



the operability and convenience are improved. 

[0124] According to the invention, the plurality of op- 
eration portions include the decision button, the up but- 
ton, the down button, the left button and the right button. 

5 Thereby, even when the cellular phone is in the folded 
state, the user can control the shooting conditions, and 
can set the display by the second display portion in such 
a manner that the control items are selected with the up 
button and the down button, the control magnitude is 
10 changed with the right button and the left button, and 
the change thus made is decided with the decision but- 
ton. 

[0125] As described above, the user can press the up 
or down button, the right or left button and the decision 
15 button without opening the cellular phone, and thereby 
can select items for control or setting, can change the 
control magnitude and can fix the change. Accordingly, 
the funr ons, In which the control magnitude can be 
change.; -n the closed slate of the cellular phone, can 
20 be achieved without opening the cellular phone so that 
the operability and convenience are improved. Since the 
button for selecting the setting items is independent of 
the button for changing the control magnitude, this fa- 
cilities the setting operation by the user. 

25 [01 26] According to the invention, the second display 

portion is arranged between the image taking portion 
and the buttons so that a certain distance is kept be- 
tween the image taking portion and each button. There- 
by, such a situation can be prevented that a user acci- 
30 dentally covers the image taking portion with the user's 
hand, which is moved for pressing a button, in the shoot- 
ing operation. Therefore, the user can operate the re- 
spective buttons without giving attention to the ;:osition 
of the image taking portion when performinc v a ious 
35 kinds of setting for shooting such as zoom seUi.' j. This 
improves the operability and convenience. Further, such 
a situation can be prevented that the user touches the 
image taking portion with his/her finger to scratch parts 
such as a lens or to cause adhesion of dust. Conse- 
co quently. the durability of the cellular phone can be im- 
proved, and the performance thereof can be main- 
tained. 

[0127] According to the invention, the cellular phone 
in the folded state includes the plurality of numeric but- 
^5 tons and the plurality of operation buttons located on the 
surface of the second body opposed to the first body in 
the folded state, and includes the second display por- 
tion, the image taking portion and the plurality of oper- 
ation portions located on the rear surface of the first 
50 body remote from the first display portion. Therefore, 
when the user keeps the cellular phone in the folded 
state, the plurality of numeric buttons and operation but- 
tons are directed in the same direction as the plurality 
of operation portions. 

55 [0128] Thereby, the body surface provided with the 

buttons is directed toward the user even when the user 
merely opens the cellular phone after the user operated 
the cellular phone in the folded state. Therefore, the user 
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can smoothly operate the cellular phone without chang- 
ing its position or direction on the user's hand. 

[0129] The foregoing and other objects, features, as- 
pects and advantages of the present invention will be- 
come more apparent from the following detailed de- 5 
scription of the present invention when taken in conjunc- 
tion with the accompanying drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

[0130] 

Fig. 1 is a perspective view showing an outer ap- 
pearance of a cellular phone according to an em- 
bodiment. 

Fig. 2 IS a perspective rear view showing an outer 
appearance of the cellular phone according to the 
embodiment. 

Fig. 3 is a perspective view showing an outer ap- 
pearance of the folded cellular phone according to 
an embodiment. 

Fig. 4 is a side view showing an outer appearance 
of the folded cellular phone according to an embod- 
iment. 

Figs. 5A and 5B illustrate a manner of using the cel- 
lular phone according to the embodiment. 

Fig. 6 is a cross section of the cellular phone ac- 
cording to the embodiment. 

Figs. 7A and 7B are a cross section and a perspec- 
tive view showing another example of a cellular 
phone according to the embodiment, respectively. 

Fig. 8 is a block diagram illustrating a structure of 
the cellular phone according to the embodiment. 

Fig. 9 is a table illustrating allocation of button op- 
erations of the cellular phone according to the em- 
bodiment. 

Fig. 10 shows a pictograph 'display screen of the 
cellular phone according to the embodiment. 

Figs. 11 A and 11 B show a light amount control 
screen of the cellular phone according to the em- 
bodiment. 

Fig. 12 is a flowchart illustrating light amount control 
steps in the cellular phone according to the embod- 
iment. 

Fig. 13 is a flowchart illustrating mail checking steps 
in the cellular phone according to the embodiment. 

Fig. 14 is an elevation showing an outer appear- 
ance of another cellular phone in the folded state 
according to the embodiment. 

Fig. 15 is a table illustrating allocation of button op- 
erations of another cellular phone according to the 
embodiment. 

Fig. 1 6 is a table illustrating allocation of button op- 
erations of still another cellular phone according to 
the embodiment. 

Fig. 1 7 is a perspective view showing an outer ap- 
pearance of a conventional cellular phone. 

Fig. 18 is a perspective rearview showing an outer 



appearance of the conventional cellular phone. 

Fig. 1 9 is a perspective view showing an outer ap- 
pearance of the conventional cellular phone in the 
folded state. 

Fig. 20 is a side view showing an outer appearance 
of the conventional cellular phone in the folded 
state. 

Figs. 21 A and 21 B illustrate a manner of using the 
conventional cellular phone. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0131] Embodiments of the invention will now be de- 
scribed with reference to the drawings. Fig. 1 is a per- 
spective view showing an outer appearance of a cellular 
phone 1 of a clamshell type provided with a camera ac- 
cording to an embodiment of the invention. Cellular 
phone 1 comprises a first body 2 and a second body 3. 
First body 2 is coupled to second body 3 via a hinge 4. 
First body 2 and second body 3 are rotatable around 
hinge 4, and thus provide a foldable structure as shown 
in Fig. 3. 

[01 32] Referring to Fig. 1 , cellular phone 1 comprises 
first body 2 with a first display portion 5. First display 
portion 5 is arranged to occupy an inside position when 
cellular phone 1 is in the folded state. First display por- 
tion 5 comprises a liquid crystal display, an EL (Electro 
Luminescent) display or the like. First display portion 5 
displays an image based on image data provided via a 
first display driver portion 43, which will be described 
later. A speaker 6 is arranged above first display portion 
5 for use in telephone conversation and others. 

[0133] Description will now be given on second body 
3 of cellular phone of an embodiment of the invention. 
Second body 3 comprises an input button group 7 
formed of keys or the like to be used for entering num- 
bers, letters and others, a function button group 8 for 
performing various kinds of setting and function selec- 
tion in cellular phone 1 , a power button 9 for power-on/ 
off, a first shutter button 10 to be operated for enabling 
a shutter function, a mail/guidance button 11 for select- 
ing a mail function and performing guidance display, a 
start/speaker-conversation button 12 for starting a call 
and performing conversation via the speaker, and a mul- 
ti-guide button 13 having a four-way button and a deci- 
sion button for performing longitudinal and lateral selec- 
tion on a function select screen and for deciding the se- 
lection. These buttons can be operated by a user. Fur- 
ther, second body 3 is provided at its lower portion with 
a microphone 14. 

[01 34] Usually, hinge 4, function button group 8, input 
button group 7 and conversation microphone 14 are ar- 
ranged in this order on second body 3 of cellular phone 
1. However, the order is not restricted to the above. 
[0135] As shown in Figs. 2 and 3, first body 2 is pro- 
vided at Its rear surface remote from first display portion 
5 with a camera portion 21 and a light portion 22, which 



15 



20 



25 



30 



35 



40 



50 



55 



11 



,1403573A2_L> 



ENSOCiCSD' <1 




21 



EP 1 408 673 A2 



22 



are close to hinge 4, and is also provided at the rear 
surface with a second display portion 20 spaced from 
hinge 4 as well as a second shutter button 23 and sec- 
ond operation buttons 24a and 24b, which are further 
spaced from hinge 4. 

[ 01 36 ] Second display portion 20 is arranged to occu- 
py an outside position on the body of cellular phone 1 
in the folded state. The second display portion 20 com- 
prises a liquid crystal display, an EL display or the like. 
In this embodiment, second display portion 20 has a dis- 
play region smaller than that of first display portion 5. 
However, the display region of second display portion 
20 may be larger than or equal to that of first display 
portion 5. Second display portion 20 displays images 
based on Image data, which Is obtained by photograph- 
ing and is provided via a second display driver portion 
44 to be described later, and also displays images based 
on data of character images for informing the user of a 
time, a radio wave Intensity, a mail reception and others. 
[ 0137 ] As described above, each of first display por- 
tion 5 and second display portion 20 is arranged at the 
surface of first body 2 or second body 3, which is ex- 
posed externally in the open or unfolded state, with the 
display screen directed externally. In particular, second 
display portion 20 Is arranged at the surface, which is 
exposed externally, of first body 2 or second body 3 in 
the folded state such that second display portion 20 Is 
directed externally in the folded state. 

[ 0138 ] For displaying images, second display driver 
portion 44 sends the image data to second display por- 
tion 20. and the image based on the image data is dis- 
played such that an upper side of the image is located 
near hinge 4. Since second display portion 20 displays 
the image such that the upper side thereof is located 
near hinge 4, the user using cellular phone 1 in the fold- 
ed state locates hinge 4 in the upper position so that the 
direction of second body 3 does not change when the 
user changes the state of cellular phone 1 between the 
open state and the closed state. In other words, the user 
is not required to change the direction or position of cel- 
lular phone 1 on the user's hand each time the user 
opens or closes cellular phone 1 . Consequently, opera- 
bility and convenience are improved. The Images dis- 
played on second display portion 20 include images tak- 
en or obtained by shooting . Therefore, the user can view 
such taken images without the necessity of changing the 
direction or position of cellular phone 1 on the user's 
hand. This improves the operability and convenience. 
[ 0139 ] As described below, the antenna is arranged 
in a position other than a conventional position, i.e., a 
position on a rear surface of first body 2. This eliminates 
or reduces restrictions on the rear surface of first body 
2 so that second display portion 20 can be larger in size 
than that of a conventional structure. Accordingly, it can 
display a larger amount of information such as text and 
taken images. Further cellular phone 1 includes a sec- 
ond operation button group 24. Therefore, even when 
cellular phone 1 is in the closed state, the user can op- 



erate cellular phone 1 to display various images on sec- 
ond display portion 20 for checking contents of mails, 
referring to an address book or successively displaying 
a plurality of Images. The images displayed on second 
5 display portion 20 include taken images, i.e., images 
taken by shooting operations. Even when cellular phone 
1 is in the folded state,- the user can check the taken 
image on the large screen of second display portion 20. 
Therefore, the user is not required to open or close cel- 
10 lular phone 1 for viewing the taken image, which im- 
proves the operability and convenience. 

[ 0140 ] Camera portion 21 includes picture taking 
lenses, a picture taking element such as a CCD (Charge 
Coupled Device) Image sensor or a CMOS (Comple- 
15 mentary Metal Oxide Semiconductor) image sensor, 
and RGB (i.e., red, green and blue) color filters. For the 
sake of simplicity, it is assumed that camera portion 21 
In this embodiment has a CCD image sensor 29, which 
will be merely referred to as "CCD 29" hereinafter, as 
20 the image taking element. In camera portion 21 , the light 
reflected by a subject passes through the picture taking 
lenses, and is converted by the color filters into RGB 
light rays, which enter CCD 29. As shown in Fig. 3, when 
cellular phone 1 is in the folded state, camera portion 
25 21 arranged on the rear surface remote from first display 

portion 5 is located between hinge 4 and second display 
portion 20. For taking a picture by camera portion 21 
while keepingcellular phone 1 in the open state, the user 
holds second body 3. 

30 [0141] Owing to the above arrangement, camera por- 

tion 21 is located near hinge 4. When the user holds first 
body 2, the user supports a portion near camera portion 
21 so that It Is possible to reduce an influence, which 
may be caused by unstable holding with the user's hand 
35 during a shooting operation. Further, the antenna is re- 
moved from the rear surface of first body 2 so that sec- 
ond display portion 20 can have a large size. When 
shooting a subject, the user can easily check a self-por- 
trait on a large screen while suppressing an influence 
40 by unstable holding. 

[ 0142 ] Light portion 22 is used as an auxiliary light 
source for taking a picture by camera portion 21 . In gen- 
eral, xenon lamps have been often used as auxiliary 
light sources. However, RGB LEDs (Light Emitting Di- 
45 Odes) are currently used in some cases. Cellular phone 
1 may employ such LEDs, and the LEDs can be simul- 
taneously turned on to provide white light illumination. 
[ 01 43 ] Second shutter button 23 is arranged at a cent- 
er of the rear surface remote from first display portion 5 
50 of first body 2, and is located under second display por- 
tion 20 when cellular phone 1 is in the folded state as 
shown in Fig. 3. Owing to this position of second shutter 
button 23, the user can easily determine the position of 
shutter button 23 on folded cellular phone 1 , and can 
55 easily operate the shutter. 

[0144] In a conventional structure, a user must find a 
shutter button, which is hard to find due to its small size 
and its position, e.g., on a side surface of a first body. 
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However, the embodiment does not require such a find- 
ing operation. Therefore, the operability and conven- 
ience are improved. 

[0145] Second operation buttons 24a and 24b are ar- 
ranged on the opposite sides of second shutter button 
23 for setting or operating various kinds of data while 
checking information displayed on second display por- 
tion 20. By arranging second operation button group 24 
in this position, the user can easily determine the posi- 
tions of second operation buttons 24a and 24b on cel- 
lular phone 1 in the folded state, and can easily operate 
second operation buttons 24a and 24b. 

[0146] Second shutter button 23 and second opera- 
tion buttons 24a and 2‘^b are utilized as operation but- 
tons to be operated by the user lor turning on/off various 
functions and determining decision and end of specific 
operations. In cellular pnone 1 of an embodiment of the 
invention, these buttons can be utilized, e.g.. for activat- 
ing the light, turning on/off the light, selecting menu 
screens, turning on/off pictograph display, activating the 
camera, turning on/off key-lock, deciding selection, end- 
ing display, displaying mail body, selecting control items, 
playing and stopping MP3, and cnanging the light color. 
[0147] Second operation buttons 24a and 24b can be 
utilized as control buttons, which are operated by the 
user to achieve changing (e g., up/down and forward/ 
backward) of control magnitudes of various functions. 
In cellular phone 1 of an embodiment of the invention, 
buttons 24a and 24b are utilized to perform, for example, 
selection and forward/backward changes on a menu 
screen, foihw a rd/backward change of various display im- 
ages. up/down of light amount, forward/backward 
change of light color forward/backward change of the 
incoming call record, incoming mail record and others, 
up/down of the TV channel, selection of backward/for- 
ward and next/previous in MP3 play, volume up/down, 
and zoom-in/out in zoom control. Second operation but- 
tons 24a and 24b are control buttons, and primarily have 
functions as plus- and minus-buttons for various kinds 
of control magnitudes. In this embodiment, second shut- 
ter button 23 is not utilized as a control button. However, 
this is not restrictive, and second shutter button 23 may 
be utilized similarly. 

[0148] As described above, the user can use second 
shutter button 23 and second operation buttons 24a and 
24b without opening cellular phone 1 . and thereby can 
perform the selection of a plurality of functions such as 
activation of the camera, tum-on of the light or change 
of pictograph display as well as the change of control 
magnitudes. Accordingly, it is not necessary to open cel- 
lular phone 1 for executing the functions, which can be 
changed on cellular phone 1 in the closed state, so that 
operability and convenience are improved. 

[0149] Further, second display portion 20 can display 
images taken by camera portion 21 . Therefore, the user 
can control shooting conditions and can process taken 
images by operating second shutter button 23 and sec- 
ond operation buttons 24a and 24b. Accordingly, the us- 



er can control the shooting conditions and can process 
the taken images on folded cellular phone 1 without 
opening it so that the operability and convenience are 
improved. 

5 [0150] By employing the buttons serving as both the 

operation buttons and the control buttons, it is possible 
to reduce the sizes and the number of parts of cellular 
phone 1 , and thereby can reduce the cost. The control 
button and the operation button are generally used as 
10 a button (i.e., forward button) and a button (back- 
ward button) in many cases, and can be operated in a 
similar manner so that the dual- or multi-purpose but- 
tons are preferable. Thereby, the user can easily oper- 
ate cellular phone 1 so that the operability and conven- 
^5 ience are improved. 

[0151] An antenna portion 25, an extendable helical 
portion 26, a battery portion 27 forcarrying a battery and 
a second speaker 28 for sounding a ringer toner are ar- 
ranged at the rear surface of second body 3 remote from 
20 input button group 7 and function button group 8. 

[0152] Referring to Figs. 3 and 4, first body 2 is me- 
chanically coupled to second body 3 via hinge 4. A flex- 
ible circuit board (not shown) is arranged within hinge 4 
for electrically connecting first body 2 and second body 
25 3 together. A connector is arranged in a portion of first 

body 2 near hinge 4 for connecting the flexible circuit 
board and cables to several substrates arranged within 
first body 2. The thickness of this connector affects the 
thickness of first body 2 more significantly than the oth- 
30 ers. Meanwhile, the thickness of camera portion 21 is 
smaller than that of the connector. Therefore, even if 
camera portion 21 is arranged near the connector, it 
does not affect the thickness of first body 2. In a con- 
ventional cellular phone, a camera portion is arranged 
35 near an end (lower end in Fig. 3) of first body 2 so that 
the thickness of the camera portion determines the 
thickness of the portion near the end of first body 2 ex- 
cept for the antenna portion. However, camera portion 
21 is arranged between antenna portion 25 and second 
40 display portion 20 and thus near hinge 4 so that the cen- 
tral portion of first body 2 can ensure the thickness of 
second display portion 20, and the thickness and other 
sizes can be further reduced in the portion of first body 
2 near its end. As shown in Fig. 4, the thickness of first 
45 body 2 curvedly decreases as the position moves from 
a central portion toward the end portion. Owing to this 
configuration or form, in which the thickness is reduced 
in the portion of first body 2 near its end, and thus in the 
lower portion of cellular phone 1 in the folded state, the 
50 user can easily put cellular phone 1 , e.g., into a pocket 
so that the operability and convenience are improved. 
[0153] Since second display portion 20 is arranged 
between camera portion 21 and second shutter button 
23 or second operation buttons 24a and 24b, camera 
55 portion 21 can be spaced by a constant distance from 
second shutter button 23 or second operation buttons 
24a and 24b. Thereby, such a situation can be prevent- 
ed that a user accidentally touches camera portion 21 
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or covers a sight of camera portion 21 with the user's 
finger when the user manipulates second shutter button 
23 or second operation buttons 24a and 24b. Thus, it is 
possible to prevent such a situation that the user touch- 
es camera portion 21 with a finger to scratch parts such 5 
as a lens or to cause adhesion of dust. Consequently, 
the durability of the cellular phone can be improved, and 
the performance thereof can be maintained. 

[0154] Further, cellular phone 1 is configured such 
that the user can hold folded cellular phone 1 with hinge 
4 located in the upper position so that the user holding 
folded cellular phone 1 does not cover camera portion 
21 with the user's hand. Therefore, the user can hold 
cellular phone 1 without giving attention to the position 
of camera portion 21 . 

[0155] Manners of taking a picture by cellular phone 
1 according to the embodiment of the invention will now 
be described with reference to Figs. 5A and 5B. In a gen- 
eral manner of taking a picture of a subject 30 shown in 
Fig. 5A, the user opens cellular phone 1, and directs 
camera portion 2 1 to subject 30 for taking a picture while 
using first display portion 5 as a finder. Although first 
shutter button 10 is generally used for operating the 
shutter, second shutter button 23 arranged on the rear 
surface of first body 2 can be used. Fig. 5B shows a 
genera! manner of taking a picture of the user himsetf 
by camera ponion 21 . In this manner, the user uses sec- 
ond display portion 20 as a finder and can operate the 
shutter by pressing second shutter button 23 while view- 
ing an obtained image of the user himself. 

[0156] In general, when a cellular phone displays an 
image on second display portion 20, it displays a mirror 
image, i.e., a laterally inverted image so that the user 
may not feel unnatural when viewing the image. In the 
invention, however the manner is not restricted to this. 
According to the embodiment of the invention, the user 
can take a picture of the user himself/herself by cellular 
phone 1 in the folded state, which improves operability 
and usability. The state of cellular phone 1 for taking a 
picture of the user is not restricted to the folded state, 
and the user can take a picture by cellular phone 1 in 
the open state. 

[01 57] The buttons are arranged at the same surfaces 
of first body 2 and second body 3 of cellular phone 1 in 
the folded state. Therefore, when the user opens and 
operates cellular phone 1 after operating it in the folded 
state, and vice versa, the user can execute an entry op- 
eration via buttons immediately after opening or closing 
first body 2 while continuously holding second body 3. 
Thus, the user can smoothly operate cellular phone 1 
without changing its position on the hand. 

[0158] Description will now be given on antenna por- 
tion 25 of cellular phone 1 according to the embodiment 
of the invention. Fig. 6 is across section of second body 
3 of cellular phone 1 . A whip portion 30 of antenna por- 
tion 25 is retractably arranged in the left end portion of 
second body 3. Helical portion 26 is located outside the 
body. Whip portion 30 and helical portion 26 can be 



pulled out from second body 3 in accordance with an 
intensity of radio waves in the communication operation. 
Antenna portion 25 is not restricted to the above struc- 
ture including whip portion 30 and helical portion 26. For 
example, as shown in Figs. 7A and 7B, an internal an- 
tenna 32 having an inverted-F form may be arranged in 
an upper portion of second body 3 near hinge 4 (Fig. 
7A) or an upper portion of first body 2 (Fig. 7B). 

[0159] The internal structure of cellular phone 1 will 
now be described with reference to an Internal block di- 
agram of Fig. 8. Cellular phone 1 includes first display 
portion 5, second display portion 20, first shutter button 
10, second shutter button 23, camera portion 21, light 
portion 22 having a red LED 22R, a green LED 22G and 
a blue LED 22B, antenna portion 25, speaker portion 
28, a radio portion 50, a communication control portion 
51, a first memory 42, a second memory 48, a third 
memory 52, first display driver portion 43, second dis- 
play driver portion 44. a first backlight 45, a second 
backlight 46, a control portion 40, which includes an au- 
dio reproduction portion 40A, an illumination light 
amount control portion 40B and a light color changing 
portion 40C for controlling functions of various portions, 
an image processing portion 41 , an inversion process- 
ing portion 41 A, a first operation button group 47, sec- 
ond operation button group 24 and an open/close de- 
tecting portion 49. 

[01 60] Control portion 40 controls functions of various 
portions such as a function of the shutter operation, a 
backlight function, an auxiliary light source function and 
a display function. Image processing portion 41 has an 
amplifier portion (not shown), an A/D (Analog-tc-DIgital) 
converting portion and a signal processing portion, and 
also includes inversion processing portion 41 A. The am- 
plifier portion amplifies electric signals corresponding to 
the RGB provided from camera portion 21 . and provides 
the amplified signals to the A/D converting portion. The 
A/D converting portion converts the electric analog sig- 
nals, which correspond to the RGB and are amplified by 
the amplifier portion, to digital signals, and thereby pro- 
vides image data to the signal processing portion. The 
signal processing portion effects signal processing such 
as pixel Interpolating processing on the image data pro- 
vided from the A/O converting portion, and provides the 
data thus processed to inverting processing portion 
41 A. When inverting processing portion 41 A receives 
the image data and control portion 40 issues an inver- 
sion control signal 55, inverting processing portion 41 A 
effects 180-degree inversion on the provided image da- 
ta to rotate the corresponding image by 180 degrees. 
When inverting processing portion 41 A does not receive 
inversion control signal 55, inverting processing portion 
41 A outputs the input image data as it is. The image 
data provided from inverting processing portion 41 A is 
provided to first memory 42 and second memory 48. 
[0161] Camera portion 21 and image processing por- 
tion 41 form the picture taking portion, which receives 
light reflected by subject 30, converts it to electric sig- 
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nals and provides the signals as image data of each 
frame. First memory 42 and second memory 48 tempo- 
rarily store the image data of a plurality of frames, which 
are successively provided, under the control of control 
portion 40. For example, for receiving and storing image 
data, which is newly provided, the control is performed 
to delete image data, which is included in a plurality of 
data stored in first memory 42 and second memory 48 
and has been stored for a long time, or to overwrite such 
image data with the received new image data. 

[0162] Control portion 40 sends the control signal to 
first display driver portion 43 and second display driver 
portion 44, and reads the image data stored in first mem- 
ory 42 and second memory 48 to provide the read data 
to first display driver portion 43 and second display driv- 
er portion 44, respectively. The first display driver por- 
tion 43 and second display driver portion 44 apply drive 
voltages to pixel electrodes in first display portion 5 and 
second display portion 20 in accordance with the data 
to be displayed on first display portion 5 and second dis- 
play portion 20, and thus in accordance with the data 
read from first memory 42 and second memory 48. 
[0163] First backlight 45 and second backlight 46 in- 
clude light-emitting elements such as light-emitting di- 
odes. and emit the light to first display portion 5 and sec- 
ond display portion 20 for increasing brightness of the 
displayed images, respectively. Control portion 40 con- 
trols the turn-on/off of first backlight 45 and second 
backlight 46, and also controls the brightness thereof. 
Each of first backlight 45 and second backlight 46 can 
be controlled independently of each other. Control is 
performed to turn on first backlight 45 when first display 
portion 5 displays images. When second display portion 
20 displays Images, control to performed to turn on sec- 
ond backlight 46. First backlight 45 and second back- 
light 46 may be configured to keep the on state until the 
user performs a predetermined operation for turn-off. Al- 
so, first backlight 45 and second backlight 46 may be 
turned off when a predetermined time elapses after turn- 
on. 

[0164] First operation button group 47 includes input 
button group 7 and function button group 8 arranged on 
second body 3 already described. Second operation 
button group 24 includes operation buttons 24a and 24b 
arranged on first body 2. 

[01 65] First shuHer button 1 0 and second shutter but- 
ton 23 can be pressed for performing the shutter oper- 
ation. When first (or second) shutter button 1 0 (or 23) is 
pressed, a shutter instruction 56 (or 57) is sent to control 
portion 40. When control portion 40 receives shutter In- 
struction 56 (or 57), control portion 40 reads out the im- 
age data, which is to be stored according to the user's 
request, from the plurality of Image data, which were 
continuously written into first memory 42 and second 
memory 48 for temporary storage, and writes it into third 
memory 52. Thereby, third memory 52 stores the image 
data requested by the user. For the sake of simplicity, it 
Is assumed that the latest image data stored in first 



memory 42 and second memory 48 are read and stored 
in third memory 52. 

[0166] Open/close detecting portion 49 determines 
whether cellular phone 1 is folded or not. A detection 
5 switch (not shown) for detecting the open and closed 
states is arranged within hinge 4. A detection signal 53 
corresponding to the detected state (open state or 
closed state) is sentto control portion 40. Control portion 
40 determines, based on detection signal 53 sent from 
10 the detection switch, whether cellular phone 1 is folded 
(closed) or open. 

[0167] When performing radio communication with a 
base station (not shown) via radio waves, antenna por- 
tion 25, radio portion 50 and communication control por- 
15 tion 51 send and receive voice data, text data, image 
data and others under the control of control portion 40. 
Control portion 40 stores the data thus received in third 
memory 52. 

[0168] Referring to Fig. 8, cellular phone 1 according 
20 to the embodiment of the invention can receive televi- 
sion signals. Cellular phone 1 Includes a demultiplexer 
58 for separating radio communication waves and tele- 
vision broadcast signal waves from radio waves re- 
ceived on antenna portion 25. Demultiplexer 58 sends 
25 the radio communication waves to radio portion 50. and 
sends the television signal broadcast waves to a tuner 
59. Tuner 59 receiving the television signal broadcast 
waves provides the signals of the received channel to a 
signal processing circuit 60. Signal processing circuit 60 
30 separates video signals and audio signals from the sig- 
nals received from tuner 59. Under the control of control 
portion 40, the video signals are provided to first display 
portion 5 or second display portion 20. Under the control 
of control portion 40, the audio signals are provided to 
35 first speaker 6 or second speaker 28. 

[0169] The user can change the receive channel to 
an intended channel by pressing first operation button 
group 47 or second operation button group 24. Based 
on the press of first operation button group 47 or second 
40 operation button group 24, the control portion sends a 
control signal to tuner 59 for controlling change of the 
receive channel. Tuner 59 changes the channel based 
on the control signal. 

[0170] Control portion 40 changes the display portion, 
45 which displays images based on the image data tempo- 
rarily stored in the first memory, based on results of de- 
tection by open/close delecting portion 49. When open/ 
close detecting portion 49 detects that cellular phone 1 
is in the folded state, control portion 40 provides image 
50 data received from first memory 42 to second display 
driver portion 44, and displays an image on second dis- 
play portion 20. When open/close detecting portion 49 
detects that cellular phone 1 is not folded (i.e., is open), 
control portion 40 provides the image data received from 
55 first memory 42 to first display driver portion 43, and dis- 
plays an image on first display portion 5. 

[0171] As described above, when cellular phone 1 is 
folded, the shooting direction of camera portion 21 is di- 
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outward For taking a picture of a subject other 
cne user ^eilular phone 1 . the user opens cellular 
.e 1, ar= r.ls camera portion 21 to subject 30 

t vsite to ' ^r. as shown in Fig. 5A. In this state, 

^ first display p...i,on 5 displays an image based on the 
image data provided from camera portion 21 . Thereby, 
the user can use first display portion 5 as a finder during 
the image taking operalion. 

[01 72] For taking an image of the user himself, the us- 

er keeps cellular phone 1 in the folded state, and directs 
camera portion 21 to the user for taking a picture, as 
sr.v wn in Fig. 5B. In this state, second display portion 
20 displays the image based on the Image data provided 
from camera portion 21 Thereby the user can use sec- 
ond display portion 20 as a tinder. 

[0173] According to cellular phone 1 of the embodi- 
ment of the invention, the user can merely open or close 
first body 2 of cellular phone 1 while keeping second 
body 3 in a fixed position, and thereby the portion, which 
is to be used as a finder during the image taking oper- 
ation, can be appropriately switched between display 
portions 5 and 20 lo allow the shooting operation. For 
changing the subieji. therefore, the user is not required 
to change the positiori or direction of second body 3 on 
the user s harid, in contrast to a conventional cellular 
phone. Consequently the user can change the subject 
with less labor and the operability and convenience are 
improved. 

[0174] Description will now be given on control of first 
backlight 45 and second backlight 46. 

[0175] Control portion 40 selectively turns on and off 
first backlight 45 and second backlight 46 based on re- 
sults of the detection by open/close detecting portion 49. 
When open/close detecting portion 49 detects that cel- 
lular phone 1 is in the folded state, control portion 40 
turns on second backlight 46 to increase the brightness 
of second display portion 20. When open/close detect- 
ing portion 49 detects that cellular phone 1 is in the open 
state, control portion 40 turns on first backlight 45 to in- 
crease the brightness of first display portion 5. 

[0176] As described above, when the user intends to 
take a picture of the subject other than the user, first 
display portion 5 is used as a finder, and displays image 
data obtained by camera portion 21 . In this operation, 
first backlight 45 is turned on to increase the brightness 
of first display portion 5. 

[0177] When the user intends to take a picture of the 
user himself, second display portion 20 is used as a find- 
er. and second display portion 20 displays image data 
obtained by camera portion 21 . In this operation, second 
backlight 46 is turned on to increase the brightness of 
second display portion 20. 

[0178] As described above, when cellular phone 1 is 
folder or opened, control is performed to turn on the 
backlight supplying light to the display portion to be used 
as a finder so that the displayed image becomes more 
visible, and the visibility is improved. 

[01 79] Control portion 40 is provided with audio repro- 



ducing portion 40A for reproducing MP3 data. The MP3 
data, which is taken into cellular phone 1 by download- 
ing or via a cable connected to a personal computer or 
the like, is stored in third memory 52, and audio repro- 
5 ducing portion 40A can reproduce the MP3 data for out- 
putting it from speaker 28. In connection with operations 
for volume control, play/stop and forward/backward 
feeding in the MP3 data reproduction, the user can per- 
form intended operations by pressing first operation but- 
10 ton group 47 or second operation button group 24. Con- 
trol portion 40 and audio reproducing portion 40A 
changes the sound volume and the reproduction s^ate 
based on the press of first operation button group 47 or 
second operation button group 24. 

15 [01 80] Control portion 40 includes an illumination light 

amount control portion 40B controlling a light amount of 
light portion 22, and a light color changing portion 40C 
changing a color of light emitted from light portion 22. 
Illumination light amount control portion 40B allows 
20 manual control of the light amount of light portion 22 
when the user presses first operation button group 47 
or second operation button group 24. Illumination light 
amount control portion 40B may be contigi red to In- 
crease or decrease automatically the lig^t a.'iount by 
25 determining ambient brightness in accoroance with sig- 
nals sent from camera portion 2 1 Light color changing 
portion 40C can change the light color from whiie, e.g., 
to red, green, blue, yellow, purple and light blue in ac- 
cordance with combinations of LEDs 22R, 22G and 22B. 
30 The light color can be changed to an intended color by 
operating the light emission based on the press of first 
operation button group 47 or second operation button 
group 24 by the user. 

[0181] Fig. 9 is a table illustrating allocation of func- 
35 tions to second shutter button 23 and second operation 
buttons 24a and 24b. Cellular phone 1 has two modes, 
i.e. , a normal mode and a camera mode. After the pow- 
er-on of cellular phone 1, cellular phone 1 operates in 
the normal mode. For photographing, cellular phone 1 
40 must be switched to the camera mode for activating the 
camera function and allowing use of the display portion 
as a finder. 

[0182] In this embodiment of the invention, It is not 
necessary that the allocation to second shutter button 
45 23 and second operation buttons 24a and 24b is made 

to allow the selection of all the functions and the change 
of all the control magnitudes illustrated in Fig. 9. For ex- 



ample, a manufacturer of cellular phone 1 mav - -^cate 
the selection/change of only necessary func. md 
50 magnitudes among them to the above butto" ig. 

9, buttons corresponding to shaded items are u. .-n as 



decision buttons for selecting the functions, and 
corresponding to unshaded items are utilized as various 
directional buttons for changing the control magnitudes. 

55 [0183] When there is no calling to or from cellular 

phone 1 after the power on. this state is generally re- 
ferred to as a standby state. Second display portion 20 
displays a standby image set by the user or a standby 
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screen representing a clock or the like. Second display 
portion 20 can display pictographs shown in Fig. 10 on 
the standby screen. By pressing second operation but- 
ton 24a, the user can turn on/off the pictograph display. 

[0184] By pressing second operation button 24a for 
one second or more, the user can lock second shutter 
button 23 and second operation buttons 24a and 24b. 

The second shutter button 23 and second operation but- 
tons 24a and 24b are arranged on the surface, which is 
exposed externally even when cellular phone 1 is fold- 
ed. Therefore, these buttons may be pressed uninten- 
tionaly or accidentally due to contact or touch. By lock- 
ing these bjtions it is possible to invalidate such unin- 
tentiona pressing ol second shutter button 23 and sec- 
ond opcrai on buttons 24a and 24b. The user can re- 
lease the loeKcd state by pressing second operation but- 
ton 24a for one or more seconds. 

[0185] When the user presses second operation but- 
ton 24b. light portion 22 is turned on while it is in the 
pressed state When second operation button 24b is 
kept in the pressed stale for one or more seconds, light 
portion 22 changes to a continuous-on state. When the 
user presses the button for one or more second in the 
continuous on state, light portion 22 is turned off. By 
these setting, the user can select the light-emitting 
states of light portion 22 so that light portion 22 can be 
manually turned on/off. and can be always kept on sim- 
ilarly to a flashlamp. This improves the operability and 
convenience By selecting the control manner between 
the short press and long press, multiple kinds of control 
can be achieved without increasing the number of op- 
eration buttons so that it is possible to suppress increase 
in cost due to increase in size and number of parts of 
the cellular phone. 

[01 86] When the user presses second shutter button 
23 during the standby state, second display portion 20 
displays, on its lower region , a left arrow, a selection item 
and a right arrow in this order. In this case, second op- 
eration button 24b can be used for successive selection. 

Each time second operation button 24b is pressed, sec- 
ond display portion 20 successively displays, in a region 
between the arrows, wallpaper setting, image checking, 
light amount, light color, incoming call, mall arrival, end 
of display and wallpaper setting in this order. The sec- 
ond operation buUon 24a is a backward selection but- 
ton, and can be operated to change the selection items 
in the order of mail arrival, incoming call, light color, light 
amount, image checking, wallpaper setting, end of dis- 
play and mail arrival in this order. When user presses 
second shutter button 23 functioning as the decision key 
in this situation after selecting the item with second op- 
eration button 24a or 24b, cellular phone 1 starts the 
operation for the item selected by the user. 

[01 87] The wallpaper setting mode is a mode for set- 
ting a standby screen displayed on second display por- 55 
tion 20. In this mode, setting can be performed to display 
selectively Image files such as wallpaper images or tak- 
en images stored in third memory 52 of cellular phone 



1 . clock function, animation and JAVA (registered trade- 
mark) application. Each time the user presses second 
operation button 24a or 24b, the contents displayed on 
second display portion 20 change. By pressing second 
5 shutter button 23, the setting is completed, and the state 
of cellular phone 1 returns to the standby state. 

[0188] The image checking mode is a mode for dis- 
playing and thereby checking the images, which are tak- 
en by camera portion 21 and are stored in third memory 
10 52. Each time the user presses second operation button 

24a (forward) or 24b (backward), second display portion 
20 successively changes the taken images displayed 
thereon. For displaying only the taken images by dis- 
criminating them from other images, cellular phone 1 
15 may be preset to store the taken images into a prede- 
termined folder in the third memory, and the images 
stored in this folder may be successively displayed. Al- 
ternatively. flags may be assigned to files of images tak- 
en by camera portion 21 when storing such images, and 
20 only the image files thus flagged may be displayed. 
[0189] The light amount mode is a mode for control- 
ling the light amount of light portion 22. In the light 
amount mode, as shown in Fig. 1 1 A, second display por- 
tion 20 displays, on its lowermost region, right and left 
25 arrows as well as an indicator, which extends horizon- 
tally on the screen for Indicating a current amount of the 
light. Each time the user presses second operation but- 
ton 24a (bright) or 24b (dark), the indicator increases or 
reduces its length, and at the same time, the light 
30 amount of light portion 22 changes. When the user 
presses the left button (second operation button 24b) 
for a long time of one or more seconds, light portion 22 
stops the light emitting. As described above, the user 
can operate second operation buttons 24a and 24b to 
35 control the light amount of light portion 22 without open- 
ing the folded cellular phone. Therefore, the operability 
and convenience can be improved. 

[0190] By using buttons 23, 24a and 24b arranged on 
the rear surface of first body 2, the light amount of light 
40 portion 22 can be controlled, as will now be described 
in accordance with a flowchart of Fig. 12. The following 
description will be given on the process performed after 
the light amount control mode is achieved by performing 
predetermined operations to select the light amount 
45 control mode on the menu screen. 

[0191] When cellular phone 1 enters the light amount 
control mode, control portion 40 reads light amount data 
LX from third memory 52, and turns on the light with the 
light amount based on light amount data LC in step S1 0. 
50 When light portion 22 is already on, no change substan- 
tially occurs. Control portion 40 determines whether the 
user is pressing button 23, 24a or 24b arranged on the 
rear surface (step S11). When the button is being 
pressed, control portion 40 determines the button .which 
is being pressed by the user, and stores an identification 
number of the determined button in the memory (step 
S1 2). Then, a counter value I is set to zero for determin- 
ing whether the user pressed the button for an ordinary 
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time (short press) or a long time (long press) (step S 1 3). 
After 10 milliseconds, countervalue I is incremented by 
one (step S 14). While the user is pressing the button, 
counter value I is incremented by one in response to 
every elapsing of 1 0 milliseconds (step S 15). When the 
user releases the button (YES in step SI 5), processing 
corresponding to the pressed button starts (step SI 6). 
[01 92] When the user pressed the right button , control 
portion 40 determines the time (counter value 1), for 
which the button was kept in the pressed position (step 
SI 7). When counter value 1 is larger than 100, control 
portion 40 determines that the long press was per- 
formed. In this case, no definition has been prepared for 
the long press of the right button so that the process 
moves through step S27 to step S21 . When counterval- 
ue I is equal to or lower than 100, control portion 40 de- 
termines whether light amount LX is smallerthan a max- 
imum value of 10 (step S18). When light amount LX is 
equal to or larger than 10 (NO in step SI 8), the light 
amount cannot be increased further so that the process 
moves through step S27 to step S21 . If light amount LX 
is smallerthan 10 (YES in step SI 8), control portion 40 
increments the value of light amount LX by one (step 

519) , and turns on the light with light amount LX while 
displaying a bar of a length corresponding to the value 
of light amount LX on the second display portion (step 

520) . 

[0193] When the user pressed the decision button, 
control portion 40 determines the time (countervalue I), 
for which the button was kept in the pressed position 
(stepS22). If counter value 1 is larger than 100, control 
portion 40 determines that the long press was per- 
formed. In this case, no definition has been prepared for 
the long press of the decision button so that the process 
moves through step S27 to step S21 . When counterval- 
ue I is equal to or lower than 1 00 (NO in step S22), this 
means that the user ends the light amount control so 
that control portion 40 ends the light amount control 
mode to keep current light amount LX. 

[0194] When the user pressed the left button, control 
portion 40 determines the time (counter value I), for 
which the button was in the pressed position (step S23). 
When counter value I is larger than 100 (YES in step 

523) , control portion 40 determines that the long press 
was performed. In this case, the long press of the left 
button means turn-off of the light so that light amount 
LX is set to zero (step S26). When counter value I is 
equal to or smaller than 100 (NO in step S23), control 
portion 40 determines whether light amount LX is lower 
than 1 or not (step S24). When light amount LX is zero, 
the light amount cannot be lowered further so that the 
process moves through step S27 to step S21 When 
light amount LX is equal to one or more (YES in step 

524) , control portion 40 decreases the value of light 
amount LX by one (step S25), and turns on the light with 
decreased light amount LX while displaying a bar of a 
length corresponding to the value of light amount LX on 
the second display portion (step S20). 



[0195] When the process moves to step S21. the 
process further moves to step S28. and the process of 
controlling the light amount is performed again. 

[0196] Fig. 11 B shows, by way of example, the display 
5 of the bar of the length corresponding to the value of 
light amount LX (step S20). In response to Increase of 
light amount LX by one, block images starting from the 
left side increases by one. and all the block images are 
displayed when light amount LX attains a maximum 
10 amount of 1 0. Fig. 1 1 A represents an example of actual 
display on the second display portion. As described 
above, second display portion 20 visually displaying the 
control magnitude and the control buttons are arranged 
on the same surface of cellular phone 1. Thereby, the 
15 user can operate the buttons on cellular phone 1 In the 
folded state while viewing the control magnitudes so that 
the operability and convenience are improved. In the 
various control modes, which will be described below, 
the bar is displayed in a similar manner so that the user 
20 can perform the operation while viewing the control 
magnitude on cellular phone 1 in the folded state. 
[0197] A light color mode is a mode for changing the 
light color of light portion 22. Light portion 22 includes 
red LED 22R, green LED 22G and blue LED 22B. There- 
25 fore, these LEDs can be selectively combined to emit 
the light in red, green, blue, yellow, purple or light blue 
in addition to the white light. Each time the user presses 
second operation button 24a (forward) or 24b (back- 
ward), light portion 22 changes the color of light emitted 
30 therefrom. When the user pressed the left button (sec- 
ond operation button 24b) for one or more seconds, and 
thus performed the long press, light portion 22 stops the 
light emission. As described above, by manipulating 
second operation button 24a or 24b, the user can 
35 change the light color of light portion 22 without opening 
cellular phone 1 in the folded state so that the operability 
and convenience are improved. 

[0198] An incoming call record mode is a mode of dis- 
playing a record of incoming calls. Since third memory 
40 52 has stored the record of incoming calls, it is possible 

to display the time and caller after cellular phone 1 re- 
ceived an incoming call. Second display portion 20 dis- 
plays the incoming call times and the telephone num- 
bers or names of callers, and second display portion 20 
45 changes contents of the incoming call record each time 
the user presses second operation button 24a (newer 
call) or 24b (older call). In this manner, the user can ma- 
nipulate second operation button 24a or 24b to select 
the incoming call record displayed on second display 
50 portion 20 without opening cellular phone 1 in the folded 
state. Therefore, the operability and convenience are 
improved. 

[0199] A mail display mode is a mode for browsing a 
mail received by cellular phone 1 . Second display por- 
55 tion 20 displays its title and sender. When the user 
presses second shutter button 23, second display por- 
tion 20 displays a body of the mail. Each time the user 
presses second operation button 24a (next mail) or 24b 
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(previous mail), second display portion 20 changes the 
reception record. The mail display mode ends when the 
user presses second shutter button 23 for a long time. 

As described above, the user can select the received 
mail, of which contents are displayed on second display 5 
portion 20, by pressing second operation button 24a or 
24b without opening cellular phone 1 in the folded state 
so that the operability and convenience are improved. 
[0200] With buttons 23, 24a and 24b arranged on the 
rear surface of first body 2, the user can display contents io 

of the mail on second display portion 20 in the following 
manner which will now be described with reference to 
a flowchart of Fig. 13. The following description will be 
given on process which are performed after the user se- 
lected the mail content display mode on the menu 
screen of second display portion 20 through predeter- 
mined operations, and cellular phone 1 entered the mail 
content display mode. Except for selection on the menu 
screen, cellular phone 1 may be configured to enter the 
mail content display mode when the user pressed a but- 
ton within five seconds after cellular phone 1 received 
a mail. 

[0201] When cellular phone 1 entered the mail con- 
tent display mode, control portion 40 reads the mail at 
the first position in third memory 52, and displays the 
sender and title of the first mail on second display portion 
20. In a mail box of the memory, values MX representing 
mail numbers starting from the mail at the first position 
are allocated to the mails, respectively. In this case, mail 
number MX is set to "1 " (step S30). Then, control portion 
40 determines whether the user pressed button 23, 24a 
or 24b arranged on the rear surface or not (step S31). 
When the button was pressed, control portion 40 deter- 
mines or specifies the button pressed by the user, and 
stores identification information of the button thus deter- 
mined In the memory (step S32). Then, countervalue I 
is set to zero for determining whether the user pressed 
the button for a normal time (i.e., short press) or for a 
long time longer than the normal time (step S33). After 
1 0 seconds, countervalue I is incremented by one (step 
S34). While the user is pressing the button, counter val- 
ue I increases by one in response to every elapsing of 
10 milliseconds. When the user stops pressing of the 
button, a process corresponding to the pressed button 
starts (step S36). 

[0202] When the user pressed the right button , control 
portion 40 determines the lime (counter value I), for 
which the button was pressed (step S37). If the value I 
is largerthan 1 00, control portion 40 determines that the 
long press was performed. In this case, no definition has 
been prepared for the long press of the right button so 
that the process moves through step S47 to step S41 . 
When counter value 1 is equal to or lower than 1 00, con- 
trol portion 40 determines whether mail number MX Is 
smaller than the maximum number of stored malls (step 
S38). When mail number MX is equal to or larger than 
the maximum number of stored mails, there is no next 
mail so that the process moves through step S47 to step 



S41 . When mall number MX is smaller than the maxi- 
mum number of stored mails, control portion 40 incre- 
ments mail number MX by one (step S39), and control 
portion 40 writes data for display in the display memory 
so that second display portion 20 may display the send- 
er and tile of the mail bearing mail number MX (step 
S40). 

[0203] When the user pressed the decision button, 
control portion 40 determines the time (counter value I), 
for which the button was pressed (step S42). When val- 
ue I is larger than 100, control portion 40 determines 
that the long press was performed . In this case, the long 
press of the decision button means that the user intends 
to end the mail display. Therefore, control portion 40 
ends the mall display mode. When the value I is equal 
to or lowerthan 1 00, control portion 40 displays the body 
of the mail bearing mail number MX on second display 
portion 20 (step S43), and the process moves through 
step S47 to step S41 . 

[0204] When the user pressed the left button, control 
portion 40 determines the time (counter value I), for 
which the button was pressed (step S44). When counter 
value I is largerthan 100, control portion 40 determines 
that the long press was performed. In this case, no def- 
inition has been prepared for the long press of the left 
button so that the process moves through step S47 to 
step S41 . When the value I is equal to or lower than 1 00. 
control portion 40 determines whether mail number MX 
is larger than one or not (step S45). When mail number 
MX is equal to or lower than one the mail bearing this 
number is the first mail so that the process moves 
through step S47 to step S41 . When mall number MX 
is largerthan one, control portion 40 decrements the val- 
ue of mail number MX by one (step S46). For displaying 
the sender and title of the mail of mail number MX on 
second display portion 20, control portion 40 writes data 
for such display in the display memory (step S40). The 
process moves to step S41 , and further moves to step 
S48 so that control portion 40 repeats the processes for 
displaying the mail. 

[0205] As described above, the user can use three 
buttons for cellular phone 1 to perform the operations 
for forward/backward display of the senders and titles 
of the mails, display of mail body and ending of the mail 
display mode. 

[0206] Cellular phone 1 enters the incoming call 
record mode or the mail display mode when the corre- 
sponding selection item is selected during the standby 
state. In addition to this selecting operation, the user can 
selectively achieve such modes by pressing second 
shutter button 23 when receiving a call or a mail. Second 
display portion 20 performs specific display for a prede- 
termined time after receiving a call or a mail. If the user 
presses second shutter button 23 when this specific dis- 
play is performed, cellular phone 1 can enter the incom- 
ing call record mode or the mail display mode without 
displaying the foregoing selection items. 

[0207] Since cellular phone 1 provided with television 
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tuner 59, second display portion 20 can display televi- 
sion images. When the television images are displayed, 
the user can operate second operation buttons 24a and 
24b to select the channel or to control the sound volume. 
The user can select the intended operation from the 
channel selection and the volume control by pressing 
shutter button 23. As described above, when the user 
watches the television on second display portion 20, the 
user can change the channel without opening cellular 
phone 1 for operating numeric buttons or the like, but 
can change the channel by manipulating second oper- 
at on bu:ions 24a and 24b while keeping cellular phone 
1 in the -oldcd stale so that the operability and conven- 
ience are improved Further when listening to a sound 
of the lesevision program with cellular phone 1 , the user 
can change the volume without opening cellular phone 
1 for operating numeric buttons or the like, and can 
change the sound volume by manipulating second op- 
eration buttons 24a and 24b while keeping cellular 
phone 1 in the folded state so that the operability and 
convenience are improved. 

[ 0208 ] The user can manipulate shutter button 23 and 
second operation buttons 24a and 24b to reproduce the 
MP3 data stored in the third memory of cellular phone 
1 . As desenbed above, when the user listens to the au- 
dio data with cellular phone 1 . the user can change the 
tune or song to be reproduced without opening cellular 
phone 1 for operating numeric buttons or the like, and 
can change it by operating second operation buttons 
24a and 24b so that the operability and convenience are 
improved. 

[ 0209 ] Description will now be given on the operation 
of second shutter button 23 and second operation but- 
tons 24a and 24b in the camera mode. When the user 
performs the long press of second shutter button 23 dur- 
ing standby camera portion 21 is activated, and cellular 
phone 1 enters the camera mode. When the user press- 
es second shutter button 23 in the camera mode, the 
shutter operates. 

[ 0210 ] When the user presses second operation but- 
ton 24b, light portion 22 changes the light color in the 
order of white, red, green, blue, yellow, purple, light blue 
and white in response to every button pressing, and 
keeps the on stale only while second operation button 
24b is being pressed. When second operation button 
24b is continuously pressed for one or more seconds, 
light portion 22 changes to the continuous on state. 
When second operation button 24b is pressed for one 
or more seconds in the continuous-on state, light portion 
22 Is turned off. As described above, depending on the 
short press or the long press of second operation button 
24b, it is possible to select the light color of light portion 
22 as well as the on/off states of light portion 22 so that 
the operability and convenience are improved. By 
changing the control in accordance with the short press 
and the long press, it becomes possible to perform mul- 
tiple kinds of control without increasing the number of 
operation buttons, and it Is possible to suppress in- 



crease in cost, which may be caused due to increase in 
size and number of parts of cellular phone 1 . 

[ 0211 ] When the user presses second operation but- 
ton 24a, setting can be performed in the camera mode. 

5 In the example illustrated in Fig. 8, when the user press- 
es second operation button 24a one time, letters of 
"ZOOM" are displayed at the lowermost region In sec- 
ond display portion 20. By subsequently presr= *q sec- 
ond shutter button 23, which functions as the cision 
10 key in this embodiment, cellular phone 1 e ers the 
zoom control mode. Alternatively, if the user does not 
press second shutter button 23, but continuously press- 
es second operation button 24a, the mode changes in 
the order of the zoom control mode, brightness control 
15 mode, light amount control mode, light color mode and 
ending of control. When the intended control item is dis- 
played, the user presses second shutter button 23 func- 
tioning as the decision button to place cellular phone 1 
in the intended control mode, 

20 [ 0212 ] The zoom control mode is a mode for control- 

ling the zooming in the shooting operation. Similarly to 
the light amount mode already described, second dis- 
play portion 20 displays, at its lowermost region, left and 
right arrows as well as an indicator which extends hor- 
25 izontally on the screen for indicating the current zooming 
state. Each time the user presses second operation but- 
ton 24a (zoom-in) or 24b (zoom-out), the indicator in- 
creases or decreases in length, and at the same time, 
the zooming state is controlling When second shutter 
30 button 23 is pressed after the zooming control, the con- 
trol mode ends, it becomes possible to operate the shut- 
ter by pressing second shutter button 23. 

[ 0213 ] The brightness control mode is a modefor con- 
trolling the brightness of the taken image. Similarlv to 
35 the light amount mode already described, second dis- 
play portion 20 displays, at Its lowermost region, left and 
right arrows as well as an indicator, which extends hor- 
izontally on the screen for indicating the current bright- 
ness. Each time the user presses second operatior^ but- 
40 ton 24a (bright) or 24b (dark), the indicator decreases 
or increases in length, and at the same time, control por- 
tion 40 controls the brightness of the displayed image. 
[ 0214 ] In the above example, the brightness is con- 
trolled before the shutter operation. However, the timing 
45 of the brightness control is not restricted to this. For ex- 
ample, the second display portion may display a user 
cnecking screen, on which the user can determine 
whether the brightness control is to be effected on the 
image already taken or not before storing the image. 
50 When the user requests the brightness control, the cel- 
lular phone enters the brightness control mode. In this 
case, the image of which brightness is controlled by the 
user can be stored in third memory 52. If the image con- 
trol is allowed before storing the taken image, control of 
55 tones and touches of images as well as application of 
image ornaments such as a frame can be effected by 
using second shutter button 23 and second operation 
buttons 24a and 24b, in addition to the brightness con- 
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trol of the taken images. As described above, the uses 
takes image , and processes the taken image while view- 
ing it on second display portion 20 before saving the im- 
age, whereby the user can store the image, which is al- 
ready subjected to the image control or processing. Ac- 
cordingly, when the user intends to control and/or proc- 
ess the taken image immediately after the shooting, it is 
not necessary to read the image, which is already 
stored, and to effect the image control/processing on the 
Image thus read so that the operability and convenience 
are improved. 

[ 0215 ] The light amount mode is a mode for control- 
ling the amount of light emitted from light portion 22. 
Second display portion 20 displays, at its lowermost re- 
gion. left and right arrows as well as an indicator, which 
extends horizontally on the screen for indicating the cur- 
rent light amount. Each time the user presses second 
operation button 24a (bright) or 24b (dark), the indicator 
decreases or increases In length, and at the same time, 
the light amount of light portion 22 changes. 

[ 0216 ] The light color mode is a mode for changing 
the light color of light portion 22. Since light portion 22 
has red LED 22R, green LED 22G and blue LED 22B, 
these LEDs can be combined to emit the light, e.g., in 
red, green, blue, yellow, purple and light blue in addition 
to white. Each time the user presses second operation 
button 24a (forward) or 24b (backward), light portion 22 
changes the color of light. 

[ 0217 ] Another embodiment of the invention is shown 
in Fig. 14. A cellular phone 70 shown in Fig. 14 is pro- 
vided at a rear surface of a first body 71 with camera 
portion 21 and light portion 22 located near hinge 4 as 
well as second display portion 20 spaced from hinge 4. 
A multi-button 72 which is a distinctive feature of cellu- 
lar phone 70. is arranged near a side of second display 
portion 20 remote from hinge 4. Multi-button 72 corre- 
sponds to an integrated button of five buttons, i.e., a 
shutter/decision button 72a, an up button 72b, a down 
button 72c, a right button 72d and a left button 72e. 
Components, which are the same as those of cellular 
phone 1 already described, bear the same reference 
numbers. 

[ 0218 ] Fig. 15 is a table representing allocation of 
functions of multi-button 72. 

[0219] Cellular phone 70 has two modes, i.e., an or- 
dinary mode and a camera mode. After the power-on, 
cellular phone 70 is in the ordinary mode. For taking pic- 
tures by the camera, the user must change cellular 
phone 70 to the camera mode for activating the camera 
function and using the display portion as a finder. 
[0220] According to multi-button 72, the user can 
press up button 72b and down button 72c for selecting 
various control items, and can press left button 72e and 
right button 72d for changing control magnitudes in the 
setting modes selected with up button 72b and down 
button 72c. For example, when the user presses down 
button 72c one time during standby in the ordinary 
mode, light on/off setting is selected. When down button 



72c is subsequently pressed two times, the image 
checking mode is selected. When right button 72d is 
pressed In the image checking mode, second display 
portion 20 successively displays images, which were 
5 taken by camera portion 21 and are already stored in 
third memory 52. Conversely, by pressing left button 
72e, second display portion 20 successively and re- 
versely displays the Images. 

[0221] Without opening cellular phone 70, as de- 
^0 scribed above, the user can select the control items 
such as light on/off and image checking mode by oper- 
ating up button 72b and down button 72c, and can 
change the control magnitude by operating right button 
72d and left button 72e. Selection of the control items is 
independent of selection of the control magnitudes. This 
facilities the operation by the user. Also, selection of the 
control items and selection of the control magnitudes 
can be perfonmed while keeping the close state, and it 
is not necessary to open the cellular phone for such se- 
20 lection and change so that the operability and conven- 
ience are improved. Further, second display portion 20 
displays images taken by camera portion 21 . Therefore, 
the user can perform selection of various control Items, 
change of control magnitudes and processing for the im- 
25 ages taken by camera portion 21 while keeping cellular 
phone 70 in the folded state. Consequently, the opera- 
bility and convenience are improved. 

[0222] In this embodiment described above, up button 
72b and down button 72c are buttons for changing the 
30 control items. This is not restrictive. For example, all but- 
tons 72a - 72e of multi-button 72 may have functions as 
decision buttons for on/off selection of pictograph dis- 
play, key-lock, light on/off and others. 

[0223] Fig. 1 6 Is a table illustrating allocation of oper- 
as ations to multi-button 72, which is modified based on the 
allocation in Fig. 15. In addition to the normal mode and 
the camera mode, cellular phone 70 can be set to sev- 
eral operation modes, i.e., the mail display mode, TV 
mode and MP3 play mode, which are independent from 
40 each other. 

[0224] Cellular phone 70 can enter the mail display 
mode immediately after cellular phone 70 receives a 
mail: or when the user performs a specific operation (i. 
e., double-click of decision button 72a). When the user 
45 presses decision button 72a in the mail display mode, 
second display portion 20 displays a body of the latest 
mail. If the body of mail is too long to display it fully on 
second display portion 20, display portion 20 displays 
only a part of the body. The user can presses down but- 
50 ton 72c to scroll the body up on the screen of second 
display portion 20 so that a subsequent portion of the 
mail can be displayed. Also, the user can presses up 
button 72b to scroll the mail down on the screen of sec- 
ond display portion 20 for displaying a beginning portion 
55 of the mail. The user can press left button 72e to display 
an older mail immediately preceding the mail, which is 
currently displayed. The user can press right button 72d 
to display on second display portion 20 a newer mail 
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immediately following the mail, which is currently dis- 
played. When the user Intends to end the mail display 
mode, the user can double-click decision button 72a so 
that cellular phone 70 returns to the standby mode, and 
second display portion 20 displays the standby screen. 

As described above, even when cellular phone 70 is in 
the folded state, the user can operate cellular phone 70 
to display the mail on second display portion 20, to scroll 
the mail and to display another mall. Thereby when the 
user intends to read the mail body, the user is not re- 
quired to open cellular phone 70 in the closed state for 
reading the mail on first display portion 5 and for select- 
ing the intended mail with numeric buttons or the like. 
While keeping cellular phone 70 in the folded state, the 
user can change the mail to be displayed by operating 
right button 72d and left button 72e, and can scroll the 
displayed mail by operating up button 72b and down but- 
ton 72c. Thereby the operability and convenience are 
improved. 

[0225] When the user performs a specific operation, 
cellular phone 70 enters the TV mode. According to the 
allocation of functions to multi-button 72 illustrated in 
Fig. 15, right button 72d and left button 72e function as 
buttons for selection of the receive channel as well as 
buttons for volume control. By pressing decision button 25 
72a, the function is changed between the receive chan- 
nel selection and the volume control. In this example, 
right button 72d and left button 72e are allocated to the 
receive channel selection, and up button 72b and down 
button 72c are allocated to the volume control so that 30 
the operations can be simplified. As described above, 
even when cellular phone 70 is kept in the folded state, 
the user can operate cellular phone 70 to display tele- 
vision images by second display portion 20. The user 
can use the channel buttons and volume buttons to 35 
change the channel and the volume. Thereby the oper- 
ability and convenience are Improved. 

[0226] When the user performs a specific operation, 
cellular phone 70 enters the MP3 play mode. According 
to the allocation of functions to multi-button 72 illustrated 40 
in Fig. 15, right button 72d and left button 72e function 
as buttons for a play or reproduction operation as well 
as buttons tor volume control. By pressing decision but- 
ton 72a, functions are changed between the reproduc- 
tion operation and the volume control. In this example, 
right button 72d and left button 72e are allocated to the 
reproduction operation, and up button 72b and down 
button 72c are allocated to the volume control so that 
the operations can be simplified. As described above, 
even when cellular phone 70 is kept in the folded state, so 
the usercan manipulate the reproduction operation por- 
tion, i.e.. right button 72d and left button 72e as well as 
the volume control portion, i.e., up button 72b and down 
button 72c, and thereby can reproduce and record the 
audio data. Thereby the operability and convenience S5 
are improved. 

[0227] As described above, since cellular phone (70) 
is provided with the plurality of operation portions func- 



tioning as the decision buttons or directional buttons, 
various kinds of control, setting and change can be per- 
formed even when cellular phone (70) is in the folded 
state, and the operation of opening cellular phone (70) 
5 is not required. Further, cellular phone (70) can be used 
for various purposes while keeping it compact, i.e., in 
the folded state so that the convenience is improved. 
Since an arrangement of buttons is devised, the opera- 
bility of the user is improved. 

10 [0228] Although the present invention has been de- 

scribed and illustrated in detail, it is clearly understood 
that the same Is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
IS terms of the appended claims. 

Claims 

20 1. A cellular phone (1 ) comprising: 

a first body (2); 
a second body (3); 

a coupling portion coupling said first body and 
said second body together, 
said coupling portion (4) allowing folding of said 
first body and said second body with respect to 
each other; 

a first display portion (5) arranged on a surface 
of said first body opposed to said second body 
in the folded state; 

a second display portion (20) arranged on a 
rear surface of said first body remote from said 
first display portion; 

an image taking portion (21) arranged on said 
rear surface; and 

a plurality of operation portions (24) arranged 
on said rear surface for use in the folded state 
of said cellular phone. 

2. The cellular phone according to claim 1 , wherein 
said second display portion displays an image 
taken by said image taking portion 

^5 3 . The cellular phone according to claim 1 , wherein 

one of said operation portions is a shutter but- 
ton. 

4. The cellular phone according to claim 1 , wherein 
said operation portion is a control button for 

controlling shooting conditions. 

5. The cellular phone according to claim 1 . wherein 
said operation portion is an operation button 

for operating display by said second display portion. 

6. The cellular phone according to claim 1 , wherein 
said operation portion functions as a control 
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button for controlling shooting conditions and an op- 
eration button for controlling display by said second 
display portion. 

7. The cellular phone according to claim 1, further 5 
comprising: 

an illumination portion (22) located on the same 
surface as said image taking portion, wherein 
when said operation portion is pressed 
for a short time, said Illumination portion emits 
light only during the pressing, and 

when said operation portion is continu- 
ously pressed for a time longer than a prede- 
termined time, said illumination portion chang- 
es into a contInuous-on mode. 



an incoming call record storing portion (52) for 
storing an incoming call record, wherein 

said operation portion changes the incoming 
call displayed on said second display portion to an- 
other incoming call. 

12. The cellular phone according to claim 1, further 
comprising: 



a control portion (44) for displaying contents of 
a received mail on the second display portion, 
wherein 

15 said operation portion selects and displays 

contents of another received mail. 



8. The cellular phone according to claim 1 , further 
comprising: 

20 

an illumination portion emitting light In a varia- 
ble light color and arranged on the same sur- 
face as said image taking portion, wherein 
the light color changes when said operation 
portion is pressed for a short time, and 

said illumination portion changes into a con- 
tinuous-on mode when said operation portion is 
continuously pressed for a time longer than a pre- 
determined time. -30 

9. The cellular phone according to claim 1 , further 
comprising: 

an illumination portion; and 35 

an illumination light amount control portion 
(40B). wherein 

said operation portion is a light amount control 
button for controlling an amount of light of said illu- 
mination portion. 

10. The cellular phone according to claim 1 , further 
comprising: 

an illumination portion having a plurality of 
LEDs of different colors; and 
a light color changing portion (40C) for chang- 
ing the LEDs emitting light in said illumination 
portion, wherein 

said operation portions are light color chang- 
ing buttons for changing the light color of said illu- 
mination portion. 

11. The cellular phone according to claim 1, further 
comprising: 



13. The cellular phone according to claim 1, further 
comprising: 

an antenna (25) receiving television broadcast 
waves; 

a television tuner (59); and 

a television signal processing portion (60), 

wherein 

said second display portion displays video 
signals subjected to signal processing by said tele- 
vision signal processing portion, and 

said operation portion is a channel selector 
button for changing a receive frequency of the tel- 
evision broadcast wave. 

14. The cellular phone according to claim 1, further 
comprising: 

an audio data storing portion for storing audio 
data; and 

an audio reproduction portion (40A) for repro- 
ducing the audio data, wherein 

said operation portion can be operated to 
reproduce the audio data in said audio data 
storing portion. 

15. The cellular phone according to claim 1, further 
comprising: 

a speaker (28), wherein 

said operation portion is a volume button for 
controlling a volume of the speaker. 

16. The cellular phone according to claim 1 , wherein 

said operation portions include a control item 
selecting portion and a control magnitude selecting 
portion. 

17. The cellular phone according to claim 1 . wherein 
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said second display portion displays contents 
of a received mail, and 

said plurality of operation portions include a 
scroll button for longitudinally or laterally scrolling 
the contents of the mail displayed on said second 
display portion, and a selector button for selecting 
and displaying contents of another received mail. 

18. The cellular phone according to claim 1, further 
comprising: 

an antenna; 
a television tuner; and 

a television signal processing portion, wherein 

said second display portion displays televi- 
sion pictures, and 

said plurality of operation portions include a 
channel button for selecting television signal waves 
displayed by said second display portion, and a vol- 
ume button for controlling a sound volume. 

19. The cellular phone according to claim 1, further 
comprising: 

an audio data storing portion storing audio da- 
ta; and 

a reproducing portion reproducing the audio 
data, wherein 

. said plurality of operation portions include a 
reproduction operation portion for performing an 
operation of reproducing said audio data, and a vol- 
ume button for controlling a sound volume. 

20. The cellular phone according to claim 1 , wherein 

said second display portion visually displays 
a control magnitude changeable by a user. 

21. The cellular phone according to claim 1 , wherein 

said plurality of operation portions attain a 
control mode to control shooting conditions in a 
camera shooting mode. 

22. The cellular phone according to claim 1 , wherein 

said plurality of operation portions attain a 
processing mode to process taken images before 
saving the images In a camera shooting mode. 

23. The cellular phone according to claim 1 , wherein 

said plurality of operation portions Include a 
first decision button, a second decision button and 
a third decision button. 

24. The cellular phone according to claim 1 , wherein 

said plurality of operation portions Include a 
decision button, a right button and a left button. 



25. The cellular phone according to claim 1 , wherein 

said plurality of operation portions include a 
first decision button, a second decision button, a 
third decision button, a fourth decision button and 
5 a fifth decision button. 

26. The cellular phone according to claim 1 , wherein 

said plurality of operation portions include a 
decision button, an up button, a down button, a right 
^0 button and a left button. 

27. The cellular phone according to claim 1 , wherein 

said image taking portion, said second display 
portion and said plurality of operation portions are 
arranged at the rear surface of said first body re- 
mote from said first display portion, and are located 
in this order starting from a position near said cou- 
pling portion. 

20 28- The cellular phone according to claim 1, further 

comprising; 

a plurality of numeric buttons (7) and a plurality 
of operation buttons (8) arranged on a surface 
25 of said second body opposed to said first body 

in the folded state. 
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